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Ball-mounted TV Mast in a Refinery? 


Yes, it’s a steel-saving design for a 
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Revised ASTM-IP conversion factors 
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How Strong Is Your Piping System? 


Here’s a time-saver, with nomographs, 
to help you check it—p. 868 


Those “Mentally Ill’ Workers 


New approach cautions management to 
stop coddling them—p. 890 
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*/,PROPORTIONEERSY, “ON-STREAM” 


BLENDING 


SYSTEM PROVIDES NEW SPEED. FLEXIBILITY AND ECONOMY IN 


THE DIRECT LOADING OF FINISHED GASOLINES 
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OYE & ReMETOR ADDED 


% PROPORTIONEERS% “on-stream” blending 
methods combine two or more liquid components 
in any proportion by weight or volume and formu- 
lations are maintained under all circumstances 
by automatic built-in “fail-safe” design features, 
Costly mixing tanks are eliminated, manpower 
and plant space saved, and internal transfer prob- 
lems cre greatly simplified. Ask for recommen- 
dations and descriptive literature. 


%, Proportioneers Loss.in weight Scale ard Control Panel edds 
TEL to finished blend n proportion to flow rate, 





New plant of Canadian Oil Refineries, Ltd. at Sarnia, Ontario, 
employs °%Proportioneers% equipment to continuously blend five 
gasoline components, TEL. and dye. in producing its famous White 
Rose products at loading rates up to 2,880 barrels per hour. Photo 
shows Automatic Blend Manifold with Pump House and Control 
Room in background (TEL building in left hand corner). 


7 3 * 


©. Proportioneers™, Gasoline “lender Control Panels 
with automatic batch cutoff panel at right. 


Write to %PROPORTIONEERS, INC.%, 447 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries, 
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Sometimes we land a big one! 


We keep fishing for new ways to tell the oil industry’s story. And every so often 
we reel in something big and dramatic 

For example, not long ago an oil marketer in Michigan noticed that the price 
he paid for gasoline was just about the same as it had been in the middle twenties 
So he wrote and asked us how these two gasolines compared in value 

We thought this had the makings of a real story. So we went to work to dig 
out the facts. We studied the road performance of these gasolines in contemporary 
cars of the various vears. We also made a study of the average retail price of the 
two gasolines and found that the price, exclusive of taxes, was about the same 


In the end, all the evidence pointed to one conclusion: by any realistic stand 


( ontinued ¢ nnext p ip 





Sometimes we land a big one! 


ied from preceding page 


ard, the value of gasoline had increased approximately 50°, in the last quarter 
century. In other words, two gallons of today’s gasoline will do the work of 3 gallons 


of 1925 fuel. And we demonstrated this to the petroleum industry and the public 


It was news! Newspapers across the country picked it up. Magazines ran 
feature articles about it. It blossomed out on billboards. It became the theme 


of Oil Progress Week, and a fact familiar to motorists all over America. 


Yet, this kind of public relations job is never finished. Even today too few 
people realize what a tremendous job the petroleum industry is doing to improve 


America’s standard of living 


We believe that as a part of the oil industry we should aid in every way we 


can to tell this impressive story over and over again 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH SUPPLY SERVICE TECHNICAL REPORTS 


SALES HELPS ROAD TESTING GASOLINE TESTING 





In the Petroleum Industry 


Where performance counts you can count on Enjay for cece. 








Uniform, High Quality 


PARATONE 


VISCOSITY INDEX IMPROVERS 


A pioneer and leading marketer of viscosity index improvers, the Enjay 
Company is meeting the Petroleum Industry's constantly increasing 
demand for PARATONE. Refiners and marketers of High V. I. motor 
oils with product specifications that call for both maximum on-the-road 
performance and economical treating cost use ENJAY PARA’TONE 


for improving viscosity index 


A complete line of dependable products for Industry 


PETROLEUM RFACE COATING 





ROHOL 1 ‘ HOT 
ROHOL, " 
KOHOT ; Lo 
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Ethy! Ketone 
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The Enjay Company has long been recognized as a leader 
in the development and marketing of high-quality prod- 
ucts for the oil, surface coating and chemical industries. 
Backed by greatly expanded plant and distribution facili- 
ties, the Enjay Company is supplying a constantly grow- 
ing list of chemical products to many different industries. 


BE SURE TO CALL ON ENJAY FOR YOUR CHEMICAL NEEDS 
ENJAY COMPANY, INC, 
15 West Sist Street, New York 19, N.Y. 





data on advertised products see page 9441) 





Multiple gas-tight 


pontoon compartments 
for safety... 


Floating roof pontoons must be divided into a large 
number of roomy, gas-tight compartments for 
safety. Then, dangerous concentrations of vapor can’t 
collect and the explosion hazard is reduced to an 
absolute minimum. 

on Deep roomy compartments, easily accessible, 
assure ample working space for economical and thor- 
ough maintenance and inspection. 

Only the Wiggins Floating Roof pontoons have 

no internal cluttering framework which hampers 
maintenance and inspection. 


Other Vital Wiggins Conservation 


and Safety Features 
Triple Seal Protection 


e Exclusive primary, secondary and top seals conserye 
more vapors than those of any other type floating roof 


Pontoons 


¢ Deep and roomy, uncluttered with framework—for easy 





inspection, maintenance and repair 


Drainage 


¢ Complete, clean drainage assures protection against peel- 


ing of paint, rusting and dangerous accumulation of water 


Strength 
e Special Wiggins design gives optimum strength 1 


the least amount of precious steel—better than normal 
salety lactor 


Capacity 


e You get top-to bottom use of tank capacity 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street * ,Chicago 90, Illinois 
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PADS OF KNITTED WIRE MESH 
WIPE OUT LIQUID 
ENTRAINMENT 


Mele Re Be Grated ae: Pads of uniform density, made 
ss ae. Sa? eee from multiple layers of knitted wire 
. ; Acie sae mesh, have proved exceptionally ef- 


fective in removing liquid entrain- 
ment from gases in a wide range of 


2 a Pat 
r hi ? a 4 refining and processing operations. 

qui ; rt The pad is placed inside a vessel 

7 — above the liquid level, Its construc- 

’ ) et 3 mM Oe tion provides a multiplicity of un- 

carry-over we aligned, asymmetrical openings with 

LAP! tay ne unusually large wire-surface area. 

It is impossible for a gas to pass 


. . f és through the pad without continually 
in proce ssing $ | changing direction; yet the high free 


: ; : volume—97 to 98%-—minimizes re- 
vesse l s striction and pressure drop 
WITH 


M FTEX it | ee METHOD OF OPERATION 


MIST ELIMINATORS 





The unusually high efficiency with which these knitted wire mesh units 


remove the liquid entrainment that occurs in a wide variety of refining 


and processing operations has enabled engineers to: 
1, Improve product quality and elimi- 5. Design new equipment with smaller 
nate reruns. dimensions. 


2. Prevent contamination in subse- 6, Achieve more economical process- 
quent operations, ing of lower grade materials. 





Recover valuable products previ- . Secure longer “on-stream” periods 
ously lost, by removing corrosive liquids. 











Operate existing equipment at . Prevent air pollution by. objection- When a gas is generated in or 

higher capacities. able liquids. passes through a liquid (1), it car- 

ries with it, as it bursts from the 

METEX Mist Fliminators can be used wherever the problem of liquid liquid surface (2), a fine spray of 

entrainment exists. By effecting complete removal of liquids, Mist Elim- droplets of entrained liquid. These 

inators contribute to more efhcient and economical processing in such droplets are carried upward by the 
vessels as rising gas stream (3) 


As the gas passes through the pad, 
VACUUM PIPE STILLS EVAPORATORS COMPRESSORS the droplets impinge on the extensive 
FRACTIONATING TOWERS ABSORBERS SEPARATORS wire surface (125 square feet of area 


KNOCK-OUT DRUMS SCRUBBERS STEAM DRUMS per cubic foot of pad volume). The 

iroplets coalesce on the wire surface 

: — to for arge drops of liquic rhict 

Get the full facts on METEX Mist Eliminators o form large drops of liquid which 

break away (4) from the wire mesh 

and fall back against the gas stream 

The gas (5) passes on, freed from 
liquid entrainment. 


Write for bulletins giving detailed information including limiting 
velocities, pressure drop, ethcrencies, etc 


AVAILABILITY 


The pads, which are known as 

METEX Mist Eliminators are made 

by Metal Textile Corporation, 631 

sF Re ; East First Avenue, Roselle, N. J. A 

BOOTS ne +4 ! : bulletin giving detailed information is 

0.0.0.0.0: KJ ARBRE available on request from the manu- 
Main Office t Plant, Roselle, — wo I facturer. 
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Pullishers Page 


ze: | 


It Took Eight Years to Get This Story 


|" was that long ago that it was first announced American and 

British oil company scientists and other authorities would collabo- 
rate on the task of improving and standardizing the basic data re- 
quired in measuring crude oil and its products. 


It seemed a most prosaic sort of news to report. The story 
was about mathematicians at work checking work formerly done 
to set up standard factors for gravity and temperature corrections, 
projecting new formulae and equations and rechecking these, and 
interrelating the factors for American, British and metric system 
units of measurement. 

Following routine, however, Folder SF 222, International Stand- 
ardization of Oil Measurement Tables, was set up in the Editorial 
Department files of PETROLEUM PROCESSING. There it stayed, to 
hound the Editors month after month when it automatically came 
up for review. Occasionally it unburdened itself of bits of informa- 
tion it had collected, such as visits of American scientists to Eng- 
land on the project, or vice versa, more associations taking a hand 
in the work, and so on. All duly reported, but humdrum and 
nothing to get excited about. 

Some three years ago, SF 222 did nudge an Editor into visiting 
the laboratories of The Texas Co. at Beacon, N. Y. There IBM 
machines were running, tabulating the conversion data which had 
been gathered, onto punched cards, hundreds of thousands of them. 
Here was visible action such as could arouse a reporter's interest 
but still hard to put into words as important news to oil companies. 


Then came a recent day when a PETROLEUM PROCESSING Editor 
was asked to come to an oil company office in New York. On a 
desk were the first published copies of the new Petroleum Meas- 
urement Tables. It was like the unveiling of a fine painting or piece 
of sculpture. No question about a real story now. Even an utter 
layman in mathematics, sensing the pride of the scientists in their 
achievement, looking at the figures carried to the fourth or fifth 
decimal place marshalled in neat columns, page after page, table 
after table, could interpret what this meant to thousands of oil 
companies. So, eight years after SF 222 was set up, the real story 
was easy to put into words. You readers will find it on page 865 
of this issue. 

The Editorial Department technique described is routine for 
PETROLEUM PROCESSING. The reporting incident is unique only in 
the length of time taken to track down one story 


Virgil val UK iz 


For the Editors 


Piatt's Oilgram News Piatt's Oilgram Prices 


A daily independent oil-news re- A daily independent oil-price re 
porting service issued from New porting service issued from New 


York, Cleveland and Houston York, Cleveland and Houston 





New Supersonic Wind Tunnel Coolers are 


Each heat exchanger is individually 


during operation. While under test 


hydrostatically tested to insur 


egainst le okage 


by-poss bofiles are welded on the unit 


One of the mony wind tunne! heat exchanger sections, ready for shipment and installation 


in the Langley Aeronautica! Laboratory supersonic wind tunnel, Langley Field, Virginia 


“e 
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A.0.Smith Engineering Achievement 


All wind tunnel coolers for the new 
supersonic wind tunnel under con 
struction at Langley Aeronautical 
Laboratory of NACA, Langley Field, 


Virginia, were supplied by us 


A. ©. Smith engineers conceived an 
original design in these heat exchang- 


ers, incorporating many advantages. 
The most important ones are: 


1. High efficiency through balanced dis 
tribution of surtace and flow areas 

. Removable tube bundles 

. Safety from air contamination by 
water, through elimination of bolted 
joints inside the tunnel and placing all 
water lines and connections outside air 
chamber 


TRY COMES TO A. O. SMITH 


M HEAT EXCHANGER PROBLEM 


(To obtam more data on 


Research and Engineering Building 


These and many similar features make 
this one of the most advanced engi- 
neering feats in cooling provision tor 
wind tunnels. 


Besides manutacturing varying sizes 
and arrangements of heat exchangers, 
we also designed cooler housings, 
accessory equipment, and air by-pass 
system, calculated ducts and provided 
installation 


Assembling tubes into the tube heoders 
for one of the heat exchanger sections 


This is an excellent example of the com- 
pleteness and flexibility of A. O. Smith 
engineering which is available to you 
to help solve YOUR heat exchanger 
problems available through our 
nearest office, listed below. 


YESS La ott § AL, KGHA N GERS 


los Angeles 22 ¢ Midland 5, Texas * New Orleans 12 
New York 17 © Pittsburgh 19 « San Francisco 4 ¢ Seattle 1 


dvertised products see page GAA) 


Tulsa 3 * Washington 6, D.C 


international Division: P.O. Box 2023, Milwaukee 1, Wis., U.S.A. 
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What's Happening... 


Refinery Expansion 


A new Canadian refinery will be built some- 
where in the Province of Quebec at a cost of $25,- 
000,000, according to the premier of the province. 
Compagnie Financiere Belge des Petroles (Petrofina) 
has confirmed from Belgium that its “technical 
studies of the project for the building of a refinery 
in the Province of Quebec are well under way.”’ Com- 
pany expects to award construction contracts before 
the end of the year, with a scheduled completion be- 
fore the end of 1955. 


; A survey of the foreign refining industry is now 
being made by Petroleum Administration for De- 
fense. PAD is seeking data on crude-running ¢a- 
pacity of foreign refiners by years through 1957, 
estimated crude runs, and planned productions on 
such funs broken down by types of petroleum prod- 
ucts. Also sought is data on types of facilities in 
operation, under construction, and planned for future 
construction. Purpose of survey is to obtain data 
which will enable PAD to carry out its long-range 
defense mobilization responsibilities. 


- Sunray Oil Corp. is now arranging financing 
for a new 6000-9000 b/d coking unit which it plans 
to build at its Duncan, Okla. refinery. Proposed cok- 
ing unit would produce 250 to 360 tons/day of coke, 
charging No. 6 residual. Sunray received a DPA cer- 
tificate of necessity last April for an undisclosed $1,- 
312,000 refinery expansion project. 


Premier Refining Co. is spending over $2 mil- 
lion to expand and modernize its 4500 b/d refinery 
at Ft. Worth, Texas. Being installed are a new 3000 
b/d catalytic cracker, gas recovery plant, and cata- 
lytic polymerization unit. Universal Oil Products is 
handling design, Refinery Engineering Co. the con- 
struction, with completion scheduled for early ’54. 


- Socony-Vacuum Oil Co.'s first TCR—Thermofor 
catalytic reforming—unit is now under construction 
at its Augusta, Kans. refinery, with design and con- 
struction being handled by the Bechtel Corp. It will 
have a 3,000 b/d charge capacity, and is one of three 
the company is installing. Each of the other two 
will have a 19,000 b/d capacity, and will be installed 
at subsidiary company refineries—General Petroleum 
at Torrance, Calif. and Magnolia Petroleum at Beau- 
mont, Texas. 


New petroleum processing plant expansions to 
look for, as indicated by rapid tax amortizations an- 
nounced last month by Office of Defense Mobiliza- 
tion: 

Cities Service Oil Co., $1,344,000 for natural gase 
line processing facilities in Gaines County, Texas. 

Esso Standard Oil Co., $260,000 for avaiation alky 
late at Baltimore, Md. 

Esso Standard Oil Co., $653,400 for petroleum re 
fining facilities at Everett, Mass. 


Information on these pages is obtained through the nation- 
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MecMurrey Refining Co., $2,839,050 for alkylation 
facilities at Tyler, Texas. 

Magnolia Petroleum Co., $1,146,000 for petroleum 
gathering and processing facilities at Dallas, Texas. 

Onyx Refining Co., $683,421 for petroleum refining 
facilities in Jones County, Texas. 

Pennzoil Co., $1,500,000 for petroleum refining fa 
cilities at Rouseville, Pa 

Phillips Petroleum Co., $90,800 for petroleum refin 
ing facilities in Brazoria County, Texas. 

Pure Oil Co., $676,000 for petroleum refining fa 
cilities in Andrews County, Texas. 

Rothschild Oil Co., $219,800 for petroleum refining 
facilities ot Santa Fe Springs, Calif 

Skelly Oil Co., $2,962,000 for natural gasoline proc- 
essing facilities in Lea County, N. M. 

Standard Oil Co. (Ohio), $425,000 for petroleum 
refining facilities at Lima, Ohio. 

Superior Refinery Owners, Inc., $372,500 for pe- 
troleum refining facilities at Superior, Wisc. 

The Texas Co., $356,000 for petroleum refining 
facilities at Los Angeles, Calif. 

Tennessee Production Co., $1,971,600 for natural 
gasoline, butane and propane in Nueces Co., Texas. 


CAUTION-—-These may not always be “new” ex- 
pansion projects; some of the certificates issued may 
be revisions of previously-issued ones, others may 
apply to projects previously announced by the com- 
panies. 


Petrochemicals 


. Sales of petrochemicals in 1953 are expected 
to reach $3 billion—20°7, over the estimated $2.5 
billion sales volume reached in 1952—-according to a 
recent study by R. L. Bateman, of the Fine Chemicals 
Division of Carbide and Carbon Chemicals Corp. 


.. « Warren Petroleum Corp. is the latest entrant 
into the petrochemical field——with plans for a new 
plant on the Houston Ship Channel, to produce meth 
anol, acetaldehyde, pentaerythritol and other chem- 
icals from propane and butane, Decision to enter pe- 
trochemicals reportedly was based on results of work 
done in Warren's research laboratory in improving 
basic hydrocarbon oxidation process—-which will be 
incorporated in new plant. Completion is expected 
by Jan. '54. 


Loven Chemical of California plans to build a 
10 million lb./yr. synthetic phenol plant at Newhall, 
Calif., at an estimated cost of $3,670,000. Plant will 
use Hercules’ cumene process, but company has not 
disclosed whether it will make its own cumene from 
propylene, or will buy cumene from some refinery 
source, Construction is slated to start in early '54. 
This will be second phenol-from-cumene plant on 
west coast; Standard of California has one under con- 
struction at Richmond, which will use cumene from 
a new unit to be built at its El Segundo refinery. A 
third phenol plant is being built at Avon, Calif., by 
Monsanto, but company has not revealed nature of 
process or raw materials 


Monsanto Chemical Co. may be planning a large 
scale synthetic ammonia plant as an addition to its 
operations at Texas City, Texas. Company last month 


wide news coverage service of PLATTS OILGRAM NeEws 
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was issued a $16,800,000 certificate of necessity for 
‘nitrogen” facilities there, but so far has made no 
announcement concerning plans. 


. Texas Eastman will start construction early this 
summer on a new 20 million Ilb./yr. polyethylen 
plant at Longview, Texas, where it recently put into 
operation units to make ethanol and butyraldehydes. 
Eastman Kodak, parent company, has signed license 
agreement with Imperial Chemical Industries, which 
controls basic polyethylene patents. 


- Columbian Carbon Co. will build a 28 ton/day 
sulfur plant at Seminole, Texas, taking acid vas from 
nearby gasoline plant of Phillips Petroleum Co, Ralph 
M. Parson Co, has construction contract. 


- Standard of Indiana will start construction soon 
on a new plant at its Whiting, Ind. refinery to make 
paraxylene, Completion is expected by the first of 
1955, and anticipated output is 14 million lbs. annual- 
ly. The xylene isomer will be separated from a mix- 
ture of aromatics from the refinery’s hydroformer. 


American Petrochemical Corp.'s decision to aban- 
don proposed polyethylene operation at Lake Charles, 
La., probably will not apply to other operations which 
the company is contemplating for that location. Earli- 
er plans called for output of other ethylene-derived 
chemicals, including ethylene oxide, ethylene glycol, 
ethyl chloride and vinyl chloride. 


Rubarite, Inc. is a new firm established jointly 
by Goodyear Tire and Rubber, National Lead, and 
Berry Asphalt-—to manufacture and sell synthetic 
rubber powders for use in asphalt in roads. Powder 
to be made is an unvulcanized synthetic rubber co- 
precipitated with minute particles of barites. GR-S 
type synthetic will be used at first. Rubarite plant 
is under construction at Magnet Cove, Ark., with com- 
pletion expected about July 1. 


. Shell Development Co. has organized a new 
agricultural research division to consolidate all re- 
search activities in that field being conducted by 
Shell companies in the U. S. The new division will 
have its headquarters in Denver, Colo., home also 
of the Julius Hyman & Co. Division of Shell Chem- 
ical Corp 


A new urea process, for which 97°) conversion 
of ammonia to urea is claimed, has been announced 
by Chemical Construction Corp. It employs complete 
recycle of unconverted ammonia, and achieves 76 
conversion of ammonium carbamate to urea per pass 


Markets, Prices 


. Gasoline prices changed fast from weak to firm 
in principal refinery markets during May, with quo- 
tations higher at the Gulf coast and in the South- 
east. Distillate prices, on the other hand, for the 
most part were easy, and refiners generally said 
that programs they had adopted to stimulate early 
summer-fills by reseller and consumer customers thus 
far had met with little success. 

Gasoline price hikes included boosts ranging from 
0.125 to 0.25¢ for cargo lots at the Gulf coast, with 
93 octane premium offered sparingly at 12.25c, 87 


792 


octane regular at 11.25c, 83 octane regular at 10.75« 
and 79 octane at 10.5c. 

Aviation gasoline cargo prices at the Gulf also wer« 
higher in amounts ranging from 0.5 to 1.25c. Grad 
100/130 in cargo lots was quoted at 17.25c. 

In the Southeast, Standard Oil Co. (Kentucky) 
made a general increase averaging 0.2c in its motor 
gasoline prices throughout its five-state marketing 
territory. 


In heavy fuel oil, no price developments of a 
general nature were apparent. The product was the 
center of an import debate in Congress, and trad 
indications were that, should imports of residuals bs 
curtailed sharply, surplus No. 6 fuel in the Mid-Con- 
tinent would find a ready market among buyers at 
the Gulf coast. 


. . « In the specialty markets, firmer prices for waxes 
and petrolatums were evident, while quotations for 
most lubricating oils, propane and butane could be 
“shaded” by a buyer in position to take prompt ship- 
ment. 


Miscellany 


Bureau of Standards is withdrawing Circular 
110, “National Standard Petroleum Tables,” from 
circulation July 1, since data it contains has been in- 
corporated in new ASTM-IP Petroleum Measurement 
Tables recently issued in this country by American 
Society for Testing Materials. For more details, see 
feature story in this issue, p. 865. 


. . » More details have been released on the new re- 
forming process and catalyst which Sinclair an- 
nounced last month it would use in a new 16,000 b/d 
reformer at its Marcus Hook refinery (see What’s 
Happening, May '53, p. 623). The platinum catalyst, 
called RD-150, is of the regenerative type, and report- 
edly shows a decided superiority in barrels of feed 
stock processed per pound of catalyst consumed and 
has a greater ability to convert paraffins to aro- 
matics. The process is being offered by the M. W. 
Kellogg Co. and is of the fixed-bed type and of a 
new design specially developed for the RD-150 cata- 
lyst. 


Disposal of government-owned synthetic rub- 
ber plants by a 3-man commission has been proposed 
by Representative Shafer (R., Mich.). A bill he in- 
troduced last month (H.R. 5425) would create such 
a commission, to take bids and then “negotiate” with 
bidders. Bill also provides that each bid would be 
accompanied with a deposit totaling 10°; of gross bid, 
not to exceed $1 million for each facility, deposits 
to be refunded to unsuccessful bidders, and that 
commission's sales deals would be subject to ap- 
proval of Congress. Commission, upon advice of 
attorney general, would “determine the sales which 
will best provide for safe and effective competition” 
in production and marketing of rubber. Measure has 
been referred to House Armed Services Committee. 


. Characteristics of avgas and jet fuels produced 
last year by 22 U. S. refiners are given in Bureau 
of Mines Report of Investigation 4982, available fre: 
from Bureau's Publications Distribution Section, 
1800 Forbes St., Pittsburgh 13, Pa. 
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Standard Oil Company (New Jersey) reports on... 


A big job...well in hand 


(Highlights from the Annual Report for 1952) 


People needed more oil in 1952 than 


before, but once again ample 


available to meet the demand 


part of this big job was done by companies in 


which Standard Oil Company (New 


has investments. These companies 


I 
facilities to provide people of many na 


with oil to heat and light 


thei 


tions their homes 
fuel their ship 
lubricate their factories, harvest 
and run their cars and trucks 
Jersey's Annual Report for 1952 show 
the big 


become even bigger. It 


and 


crops 


job of 

now too, how 

this kind of American enterprise handles it 
During 1952 affiliated 


produced, refined and sold more oil 


Jerse y 


s* se 


When Geologists Find a Likely 
Spot, or known 


when fields are ing a Texas fi 


being developed, new oil wells must in operation ye 
mands. In 1952 


Here 
is a drilling rig in a project which 
expanded the known boundaries 


of an oil field in Saudi Arabia 


be sunk, olten al great cost 


tion of Jersey 


reserves were 


oes on con 


Tanker Construction ¢ 


ever 
supplic Ss were 


An important 


Jersey) 
expanded 


and planes and trains, power 
their 


how 
upplying people's oil needs has 


well 


4 ompant s 


than in 


Many New Wells, such as thisopen 
must be pl iced 


, although produc 

iffilhates was 4 times 
that of 20 years ago, their proved 
in all time high 


This meant more oil wells, 
pipe line, new tankers, addi 
tional refining capacity, and ¢ xpanded distribu 
tion facilities 


any pre vious yeal 


more miles of 


It also meant large investments. During the 
year, new equipment and replaceme nts cost 
$498 000.000. Since 1945 hillion 


dollars have been spent for this purpose 


almost three 


The increased business brought to Jersey and 
its consolidated affiliates a record gross income 
t but because of the higher costs of 
business, net income was $8,480,000 less 
than 1YS1's About half of this net 
income of $520,000,000 was paid in dividends 


for the year 
doing 


record high 


to the 269,000 persons who own Jersey 
I hese pictures give some idea of the scope and 


scale of Jersey affiliates’ activities during 1952 


New Refining Capacity 
meet the need for more and better 
The units 
for example, represented an im 


helps to 


to meet ce products hown above 
portant part of a recent modern 
ization and expansion program at 


a Jersey affiliate’s refinery 


New Oil Sources are located by 
constant search and by using mod 
ern equipment like this helicopter 
New 
with good success, in the 
South America, Western 
Middle and Far East 


im Canada fields were also 
sought 
l S 


I urope the 


Pipe Lines are costly, but provide 
the most efficient overland trans 
portation of petroleum, This means 
cheaper, more abundant products 
Ihe pipe shown above went into 
a line delivering crude oil to a 
Venezuelan refinery. 
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STAINLESS CLAD TOWER 





PRECISION 
FABRICATIONS 


CARBON STEEL TOWER 








meeting Industry’s 
most exacting standards 


ALUMINUM TOWER 





Where precision craftsmanship is required in 
tough-to-handle metals, you may rely on 
Graver. Nearly a century of experience in build- 
ing tanks, combined with resourceful creative towers and vessels of alloys and aluminum. 
engineering, helps to explain the continuous Here Graver’s rigid quality control, sound 
flow of Graver vessels to the process and petro- welding research, and ability to work to close 
leum industries. tolerances result in highest quality products. 
This is especially true in the fabrication of For really difficult jobs, look to Graver! 


GRAVER TANK & MFG.CO.INC. 


NEW YORK e CHICAGO e@ PHILADELPHIA e@ ATLANTA 
DETROIT @ CLEVELAND e PITTSBURGH e HOUSTON 
PROCESS VESSELS CATASAUQUA, PA. @ SAND SPRINGS, OKLA. @ CASPER, WYO. 
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Crude Oil Availability Sets Pattern 
For Future Processirg Technology 


( NE of the most important factors which will in- 

fluence the future technology of petroleum proc- 
essing is the availability of raw materials. If sup- 
plies of crude oil (whether domestic or imported) 
become less than adequate to meet normal demand, 
then technology will have to fill the breach—either 
by finding more efficient means of processing the 
available crude oil or alternate sources of raw ma 
terial. 


Any such developments, of course, will be grad- 
ual, and will be influenced by many other factors 
than raw materials supplies alone. But predictions 
as to crude supplies certainly help set the timetable 
for technological developments 


Eugene Ayres of Gulf Research and Development 
Co. recently took a long range look at the future 
U. S. supply of crude—as far ahead as 1993-—and 
came up with some interesting predictions as to how 
he thinks processing technology might be _ influ- 
enced. ' 

“In spite of the vastness of U.S. and world petro- 
leum reserves and the probability of continued pro- 
duction for a century or more,” he predicts, “we 
Shall be faced within a few years (not a few de- 
cades) with fundamental decisions with regard to 
liquid fuel supplies.” 


Chronologically, he believes that the first decision 
will have to do with the conversion of low-value 
residuals to higher-value products, the second with 
the development of oil from oil shale, and the third 
with the conversion of coal. 


“Except for ship bunkers,” he states, “residual 
fuel oil should gradually disappear as a fuel and 
should be converted, instead, into distillate fuels 
such as gasoline and oils for diesel and jet engines. 

Fortunately, we now know how to convert re- 
sidual fuel oil to premium products. The techno- 
logical stage is set and the curtain will rise as 
soon as process economics permit. This should come 
well before any substantial amount of coal conver- 
sion and, when widely practiced, should cut down 
a litthe on demand for natural petroleum 


“The next development will be oil from oil shale. 
This, like conversion of residual fuel oil, is now on 
the verge of profitability. A small rise in the cost 
of crude petroleum will be enough to bring com- 
mercial operations to Colorado, but it seems doubt- 
ful that production of shale oil will ever provide a 
substantial part of our liquid fuel. Moderate rate 
of production will be at relatively moderate cost, 
but high rate of production may be uneconomic 


“The last and most permanent stage of liquid 
fuel development will be, of course, the conversion 
of coal. This will give the most expensive but the 
most abundant liquid fuel if total conversion is car- 
ried out, either by the Fischer-Tropsch process or by 
hydrogenation.” 

On the subject of coal conversion, Ayres believes 
that lower-cost liquid fuel could be obtained as a 
by-product of electric power generation -through 
low-temperature carbonization of coal, the resulting 
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char being burned as boiler fuel and the tars being 
converted to liquid fuels. Here, the volume of liquid 
fuel that could be provided would depend on the 
demand for electric power. At present, only a few 
percent of the demand for liquid fuels could be met 
in this manner 3ut, he points out, demand for 
electric power is rising more rapidly than demand 
for liquid fuel-and thus “the proportion of our 
liquid fuel requirements that could be provided in 
this manner should become steadily greater as time 
goes on.” 


How soon is all this going to take place? As 
Ayres says, any such prediction “is a risky thing to 
attempt and may look quite absurd later on—-for it 
assumes so many circumstances that can be only 
guessed at today. But planning for industry must 
involve some sort of future picture--even if it 
is faulty.” 


In general, he thinks that conversion of residuals 
from domestic production will be well under way 
by 1960 and virtually complete by 1970, that shale 
oil operations will start shortly before 1960 and will 
be supplying 0.3 billion bbl. of distillate fuels an- 
nually by 1970, and that coal conversion will begin 
soon after 1960 and will be supplying 1.7 billion bbl. 
of distillate fuels by 1970. 

The important point, as we see it, is to be look- 
ing to the future in an effort to figure out what 
is likely to happen. Then, when the need arises, 
we'll be ready to start moving and know the di 
rection in which we're headed W.F.B. 


Shortage Is About Over But Long 
View for Petrochemical Sulfur Good 


T HE sulfur shortages of a year or two ago are just 
However, what of the long term 
Will mined sulfur keep on as the mainstays 


about past. 
future? 
of supply? Will sulfur recovery plants (from na- 
tural and refinery gases) take on a bigger load of 
the production needs? 


Cheap and pure sulfur from brimstone (mined) 
via the Frasch process still provides the major part 
of U. S. sulfur production. Industry authorities feel 
it will remain in this position for some years, pro 
vided it stays at its present price level of about 
$27 ‘ton at the port, exclusive of transportation costs 


However, the mines that supply Frasch sulfur 
have been operating at declining rates for some years 
Operators no longer see American Frasch sulfur as 
unlimited and, in fact, have little hope of discovering 
much more in continental U. S., although another 
big sulfur strike is by no means an impossibility 
Also, at present, until more results of Mexican pros 
pecting are reported, it is impossible to guess the 
full extent of Frasch sulfur potential.' 

The important fact: as Frasch sulfur prices ap- 
proach the range of $30 to $35/ton, some interesting 
alternatives would open up such as recovery from 
refinery gases among others. Moreover, sulfur from 
petroleum can be produced at costs well within range 


795 





Tomorrow 





of meeting such price levels. One recent report‘? in- 
dicated costs (including operating, maintenance, return 
on investment, etc.) of about $14 to $16/ton for a 15 
ton/day plant. Another estimated figure was as low 
as $6/ton in larger plants." 

Today, sulfur from petroleum for uses other than 
right back in the petroleum industry is of course 
pretty small potatoes-20,000 tons compared to 5,300,- 
000 tons total production in 1952, or approximately 
0.38% 

Sut, if the demand remains or perhaps grows 
larger, the sulfur will be there. As long ago as 1946, 
it was estimated that there was available in gases 
being released to the atmosphere in the U. S. 1,000,- 
000 tons/yr. of sulfur in natural gas and 5,000,000 
tons/yr. in mineral oil gases 

From the long range point of view, it would appear 
that the petrochemical industry will stay in the 
sulfur business W.C.U 


Will Railroads Switch Back to Coal 
As Their Primary Fuel Supply? 


"| ODAY nearly 90% of U. S. railroads are run- 

ning on diesel power. But within ten years they 
may again be looking to coal as their principal source 
of energy. The railroad industry sees these two 
salient reasons for the possible change: 

1--Coal may turn out to be cheaper in the long 
run than oil. Domestic petroleum supplies are lim 
ited, coal is not Many roads, owning their own 
coal fields, may find it more profitable to use them 
in the future. 


”) 


2—-Technologic developments are leading to more 
efficient ways of using coal as fuel. 

How far along are these technologic advances, and 
how practical will they prove? First intermediate 
step between diesel and coal power is the oil-burning 
gas turbine, which uses expanding gases generated 
by oil combustion to drive a turbine something like a 
jet plane's. It's similar only in method, doesn’t use 
coal, So far, only one road, Union Pacific, has shown 
enough interest to place an order. 

A second intermediate step is a steam turbine, 
Which uses lump coal to create steam which powers 
a turbine which runs a generator. Sometime this 
summer Norfolk & Western, a traditionally coal road, 
will put a giant locomotive of this species in opera 
tion It's said the engine will slash coal fuel bills 
in half 

The last step, still in the experimental stage, is a 
coal-burning gas turbine, using a powdered coal which 
would burn quickly like gasoline. The expanding 
gases would drive a turbine hooked to a generator. 
There are still kinks in this latter method, chief on 
being the corrosive effect of the burned ash 

The initial cost of reconversion to coal by railroad 
ers would be plenty, but the modernization, as seen 
by some railroaders, will cut coal costs and pay off 
in future years. 

According to Chesapeake & Ohio Ry. president 
Robert Tuohy the one thing in favor of an oil-to- 
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coal switchback is the “anticipated trend in fuel costs. 
A shift to higher costs for oil and lower costs for 
coal would make our hopeful coal-burning turbine 
locomotive extremely attractive and assure its wide- 
spread use. te 

The whole picture is, of course, one bound closely 
with economics and some tradition. Coal sources for 
most roads in general have been closer to delivery 
points than oil resources. Big coal companies have 
become progressive in their technology; coal may 
become a fluidized, pulverized product, delivered by 
pipeline, or perhaps conveyor belt to its market. 

If market outlook is as good as present use of 
Diesel engines by the railroads would seem to indi- 
cate, the petroleum processing industry may be ex- 
pected to work toward even better residual oil (for 
the gas-turbine engine) or wider variety of fuels 
adaptable to use in the gas turbine. W.N.T. 


Toluene Supply again Tight and 
Trend to Good Markets Continues 


[ ) ESPITE all the catalytic reforming installations 
which have been made by the oil refineries, 
toluene again is in short supply. Estimated demand"! 
in 1954 is 185 million lbs., with the coal industry cap- 
able at furnishing around 36 million lbs. The balance 
will have to come from petroleum, as it has before 
when the country got in a Jam. 

The two principal toluene-users, of course, are mil- 
itary explosives and aviation gasoline. Kicked in the 
pants recently because of ammunition shortages in 
Korea, the Pentagon is not apt to be deliberately 
caught in this squeeze again, soon. Also, the ASPPA 
has been asking for more avgas for some time and 
says demand will not level off for quite a few years 
ahead despite development of jet aircraft. Not all 
avgas is upgraded with toluene, but much of the high 
quality comes from toluene’s sister aromatics. 

There now is another possibility for large-volume 
consumption of toluene, aside from “normal” peace- 
time uses in pharmaceuticals, dyes and the like. This 
is vinyl toluene as an alternate for styrene in syn- 
thetic rubber. Dow Chemical reportedly''’ will re- 
quire 700,000 gal. monthly of toluene for this purpose 
by the end of 1953 and this may go higher, depending 
on vinyl toluene’s success in displacing styrene in 
synthetic rubber, paints, varishes and other uses 

All this does not mean the oil industry should go 
hog-wild in building catalytic reforming units and ben- 
zene-toluene-xylene recovery units; or that it will 
It nevertheless indicates that the trend is toward 
strong markets for these materials for some time to 
come, in addition to the usual markets in gasoline, 
and probability is that demand will go up rather than 
down. Meanwhile, it is very likely that separation of 
the isomeric xylenes will pay off as the market for 
these increases, thanks to anticipated greater demand 
created by synthetic fibers like Dacron and Terelene 
(polyethylene t rephthalate »,* DF .ks 
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On Stream 6/2 Months 
After Contracts were Signed 








OVER-ALL VIEW of ‘“‘catforming”™ unit. Furnaces, reactors, ex 
changers and control room are in foreground, Compressor and 
pump house is immediately behind this equipment. The stabil 
izer is the smallest of the four towers shown. 


~*~ 


--.- and EVERYTHING 
came from 
“OILWELL” 


McBride Refining Company’s 2000-bbl. refinery 
at La Blanca, Texas is the first to use Atlantic’s “‘cat- 
forming”’’ process on a commercial basis. A 750-bbl.- 
per-day unit went on stream August 4, 1952—designed, 
engineered and constructed by Grebe & Doremus 
Process Company, Inc. under license from Atlantic. 
All equipment, process and catalyst guarantees have J 
been met during the first run. THIS Wits 
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All equipment and material for this new unit was : : 

supplied by “Oilwell” enabling the contractor as aie t. ‘ ‘ 

well as the operator to centralize procurement detaiis 

at a single, convenient source Ort WELL . UPPLY 
Bring Your problem to “‘Oilwell”’ . . . whenever 
you undertake projects of this type. Learn for your- Sea CALGARY, CANADA 
self the many advantages of shifting procurement re- ; > coos. COLUMNS, 6 
sponsibilities to a long-established, fully-integrated : i ; KAS........ MOUSTOM, TEXAS 
organization that specializes in supplies for the Petro- A ; : Fo aliadea ANGES ES, CALIF. 


leum Industry. 





Cnnouncing.| 
NEW Dispersant FO 


(DOMESTIC BURNER OIL INHIBITOR) 


Market a better Furnace Oil while using more cat-cracked 
fuel stocks, improving refinery balance 


Dispersant FO improves stability and permits blending of higher 


percentages of cat-crae ked stocks. Refinery balance can be improved, 


) 
A 
; f and you can even cut costs by reducing the severity of acid treating 


your heating oil stocks. Eeonomical Dispersant KO may be easily 


) ee added in the ratio of | pint, L000 gallons, at any temperature, prior 


{| 
to shipment by truck, tanker or pipe line. This unusual inhibitor 
pas does not materially increase suspension of water, and excessive set- 


tling time is not encountered. 


Provide your dealers Furnace Oil with NEW competitive advantages 


Dispersant FO is an anti-gumming, rust-inhibiting additive that greatly 
reduces or even eliminates deposits in home heating units and stor- 
age tanks. It gives dealers competitive advantages because they can 
supply a better product to home owners and cut down on costly serv- 
iwe calls to clear clogged filter screens 
and nozzles. Dispersant FO will not affect 


burning or heating properties of the oil. 


For further information and product sample, write or phone oro NIT 
the nearest Oronite offi e Tee hnical assistance gladly pro ided., IRONITE 
ORONITE CHEMICAL COMPANY 


38 SANSOME STREET, SAN FRANCISCO 4, CALIFORNIA 
30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 
STANDARD OIL BLOG. LOS ANGELES 15, CALIFORNIA 
600 S$ MICHIGAN AVENUE, CHICAGO 5, ILLINOIS 
MERCANTILE SECURITIES BUILDING, DALLAS 1, TEXAS 
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Pete Oureum Peocaessinune 


Letters 


Residual Statistics 





In the April issue of PETROLEUM 
PROCESSING, I noted a graph on page 
521 |“Where ‘Residuals’ Are Head- 
ing’’], which confused me to some 
extent. As I interpret this plot, the 
motor gasoline supply was 1,200,000 
bbl. in 1952 and the residual supply 
was about 580,000 bbl. in 1952. It 

to me that there must be a 
of 10° missing in this plot 
since residual fuel production exceeds 
1,000,000 bed 
The articles relating to residual 
were most interesting and I'm 
o have had the opportunity of 
them 
RALPH M. HILI 
24 Bayberry Lane 
Mountainside, N. J 


@ We were glad to have Mr Hill's 
letter calling attention to what was 
undoubtedly a“ fat-headed” error, The 
units in the chart are, of course, mil- 
lions of bbl. annually, imstead of 
100,000's, as shown Rd 


Refining in Mexico 


We have been following with in- 
terest your articles on Refining in 
Mexico [Part 1 of the series appeared 
in February, 1953, p. 217]. However, 
in the interest of correctness, we 
should like to point out that in Part 
2 on p. 375 of the March issue of 
PETROLEUM PROCESSING, you state that 
“the low pressure gas is boosted in 
two stages to 325 psi. in a battery 
of 22 Clark compressors of 300 hp.” 

The actual machines installed are 
five 300 hp. Clark compressors, used 
for crude stabilizer vapors and still 
gas recompressor service to 145 psi., 
plus eleven 600 hp. compressors, sev- 
en of which boost raw gas to 400 psi 
and the remaining four boost raw gas 
to 340 psi 

HUGH HARLESTON, JR 
District Representative 

Clark Bros. Pan American, In 

Paseo De La Reforma 95-1102 

Mexico 4, D. F 


Cracking Feed Impurities 


In addition to my general interest 
in articles published in PETROLEUM 
PROCESSING, I thought that the article 
entitled “Lab Practices—Fast Spec- 
trographic Method for Metal Impur- 
ities in Cracking Feed" (February, 
pp. 101-2) was very well done. I had 
discussed this with Mr. D. P. Thorn- 
ton, Jr. particularly at the time of 
presentation of a paper from Houdry 
Process Corp. before the WPRA 
February, 1951. At that time, a rather 

ymplete definition of the factors in 
aging of cracking catalyst was out- 
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i feos 


for efficient operation 


. : 
Clark Pressure Reducing and Regulating Valves 
are precision-made for positive pressure control on air, gas or steam lines 
Where different types of equipment, with varying pressure require 
ments, are operated from a common line, Clark Regulating Valves can 
be depended on to deliver automatically the ‘just righ!” pressure to each 
Save on fuel, maintenance and protect expensive equipment 
Ask your Clark representative to specify the right Clark 
valves for your needs or write us direct 


f TYPE KRV TYPE CRV 


Pressure Reducing Pressure Reducing 


Valve. Diaphragm Valve. Integral pilot 


Operated-Single controlled, piston oper 

Seated Valve. Sizes ated. For pressure 
‘to l for initial control trom “dead 

pressures up to 250 end” to full capacity 

P.S.1. Reduced pres Sizes *to6 

sures to 85 P.S.I 


TYPE ORV QUICK -CLEANING 
Pressure Reducing STRAINERS 


Valve. %” and 2” 
Single Seated, Spring 
Loaded, Diaphragm 
Actuated. For initial 
pressures to 250 P.S.1 
Reduced pressures to 
200 P.S.I 


Remove dirt, scale and 
qrit from steam, fluid 
and gas lines. Sizes 

to 3” 1.P.S. For 
pressures to 250 P.S.I 


OuO-SsTEP 
STEAM TRAPS 


oven suces? J THE HOME OF DUO-STEP a 
ve { a r oF “4 


FLOAT 


rears MANUFACTURING COMPANY 


PRESSURE 1830 EAST 38th STREET 
asouavens CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 
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DEPENDABILITY IN CATALYSTS 
CANNOT BE SEEN 


Top uniformity and dependability are available to you in Davison’s 
microspheroidal (M-S*) or ground (DA-1*) synthetic fluid-type cracking catalysts. 
The accompanying photomicrographs show the physical characteristics of the DA-1 
and new M-S catalysts produced in Davison’s Cincinnati plant. Uniform physical and catalytic 
characteristics result from Davison’s modern facilities and years of technical experience and researchy 
Experienced Davison Field Service Engineers— complete laboratory facilities—are all part of 
Davison Dependability —Dependability with the big “D”. 
*T.M.1.D.C.C 


Progress Through Chemistry 


_ 
ee 


THE DAVISON CHEMICAL CORPORATION 
Ss wg Baltimore 3, Maryland 
PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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RUE S Samed, & 


Letters When does 
lined. Since then, metals in cracking e k e 
feed have become of increasing im- Ww ad n ss 


portance and it is particularly valu- 
able to have fast and accurate tech- 


niques as presented in this article in mean safet a? | 
the Department e 


Lab Practices 





I would like to make one point 
about the mechanism of poisoning of 
cracking catalyst by metals, since in 
the above mentioned article I have ; oa 
not been quoted accurately. As ex- ; ; ‘ ; ANSWER: 
pressed in “Aging of Cracking Cata- ruses 
lyst’, Journ. Ind. and Eng. Chem, 42 ek ; ae j Only When It’s in 
187 (1950), and “ Factors Controlling | § 2 SE ge kee ee 1 
Aging of Cracking Catalyst’, Pet. 


Ref. 30 No. 9, 101, (1951), the action :' 4 Dai 
of the metal is not to poison the | § Hi . , & 
cracking catalyst by being adsorbed | | ag i ; ¥ P 


on the active centers of the catalyst 


surface. Instead, “it is believed that eae. ate ‘ 

abnormally aged catalyst contains ’ 

active heavy metals and retains the 
CaS 5 & 3, is a] - 


active silica-alumina catalyst centers”. 


The oil is used both by the crack- 
ing catalyst and by the metals; but 
since the metals are so active, they 
break down the charging stock to 
coke and gas with consequent little 
oil for the cracking catalyst to act 
upon. The over-all selectivity is thus 
very poor and gasoline production is 
low. Thus, the poisoning action of 
the heavy metals is not to inactivate 
the active centers of the catalyst 
but to superimpose heavy metal type 
cracking with large amounts of coke 


Sudden Pressure, Safe Relief —that’s what BS&B 


and gas formation. j Safety Heads are designed to give. There’s no damage 
Of course, it is possible to neutral- | | ou to equipment, no danger to employees. BS&B Safety 
ize the active acid centers of cracking | Hy - Heads fail within plus or minus 5% of the pressure 


catalyst by neutralizing them with <a : 
e A . > »e + ay > . . . . fn F 
basic compounds such as organi specifications you give us, whether 5 lbs., 40,000 Ibs., or 


nitrogen compounds or sodium o1 eae anywhere in between. 
potassium ion, etc. This is discussed ; 
in “Poisoning of Cracking Catalyst | Be T . 10 ., 

setae tented saa Sane ested to Destruction, BS&B Safety Heads are pre- 
sian Mai Mamet’ ean Wenn, teen: Oe : proved at the factory. Rupture Discs, selected at random 
1554, (1950). I don’t wish to belabor | i from each lot, are put under pressure until they fail. If 
the point but thought you would be | Maia each one tested does not break within 5% of the rated 


interested in the distinction between : : : : 
types of poisoning, particularly since pressure, the entire lot is discarded! 


I was quoted directly in an inaccurate 
manner im the above exticle. Dee) ee A Full, Pipe-Sized Opening results when a BS&B 
sonally, I don’t see any necessity for | Bile ret Safety Head R Disc | 
e caiepiiliina: ‘ak deeaiaae tie eet Safety Head Rupture Dis¢ lows out. You can use them 
serve for an exact interpretation for | for primary or secondary relief where maximum pro- 
any future articles aa ee tection is needed, or to back up a relief valve when the 
G. A. MILs | 7 contents might prevent the valve from functioning 
3 Prager =a nonrecterat os scare” | a Tae properly. Whether your pressure applications are for 
air, gas or liquids—bland or corrosive—you can count 


fesearch and Development Division oR CaS Sa ec 


eee Shanks ih Lie. on BS&B Safety Heads for safe, certain relief. 


e It is undeniable that metal part- 
cles firmly adhere to the catalyst ~~ 
when present in the feed, presumably eae Write for Complete Catalog 


cemented in place by adsorption or the 
Whatever your pressure applications, there’s 


a BS&B Safety Head for you. Write today 
for the Safety Heod Catalog, or ask your 
BS&B Man. There’s no cost or obligation 


circumstances of deposition When 
present the quality and we ntitu. as 
well as the distribution of products 
de monstrably change S Pe rhaps Mm our 
zeal to explain the action in as few 
words as possible we inadvertently 


for a complete analysis of your pressure 


safety requirements 


went too far in simplification, creating 
the impression which Reader Mills 
corrects Editors 


Ol 








Lectrodryer* 
feeds the nerve center 


DRY AIR only! 


Automatically controlled McMurrey Re 
Type BY-5 Lectrodryer provides contin- : finery near Tyler, Texas. One operator 
vous flow of dried air to panels in control - in the control room can control and watch 
room, protecting vital control instruments ; / over its entire operation 


and lines against moisture, —p> 





2300 instruments ... 900 controllers and valves tors and filters let by. Throughout the chemical 


depend on DRY air to put this giant through its and petroleum industries they dry air, gases and 


paces automatically. If unwanted moisture were organic liquids . . . automatically, economically, 


to creep into instrument air at the nerve center, continuously. For extreme dryness there are 


the refinery could be thrown haywire! An instru. Lectrodryers drying down to 3 to 4 parts per 


ment line freeze-up, rust, scale or sludge clogging million or less. 


tiny ports could cause a long shutdown. Whatever the drying need, there’s probably a 


For 24 hours a day a Lectrodryer feeds the nerve Leetrodryer already built to handle it. Our engi- 
center a constant stream of air dried to a dew point neers will he!p you lay out your system and select 


of 50° F. Moisture doesn’t have a chance! proper equipment. Write: Pittsburgh Leetrodryer 


Lectrodryers cateh the moisture which separa- Corporation, 332 32nd Street. Pittsburgh 30. Pa. 
I | s 


in England. Birlec, Limited, Tyburn Road, Erdington, Birminghan 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
in Belgium: S. A. Belge Stein et Roubaix, 320 Kue du Moulin, Bressoux-Liege 


LECTRODRYERS DRY 


Ss 
wr —' LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT orr 
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ORBIT Forged Steel LP 
GAS VALVES are de- 
signed to safely handle 
hydrocarbons. 


Sar 
: : e - 


Sh 58 
Fnae 


£ —< 
BRANCHES 
2 5 Trapped fluids become a contingent danger in case 
porns een of fire. The body of an Orbit Forged Steel Valve is void 
icin aeiate Riad eae of any areas where fluid could be trapped when the 
. Valve is closed or open. 


eS 
\ 


Peo * st 
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HOUSTON, TEXAS 


e . 
ed 
ion a 
- 


4 


ODESSA, TEXAS ‘3 oa k 
sili tis saan | Your Supply Store carries ORBIT Forged Steel LP GAS 


(Serving West Texes) 4 VALVES. Sizes 1” to 4” ASA Class. Maximum Rated 
3 a, Working Temperature 250° Fahrenheit. Screwed 
and Flanged Ends. 


An 
a 


‘tom, 


~ xe 


CASPER, WYOMING 


1740 E. Yellowstone f i 
(Serving the Rocky Mountain exo ae | 


Stotes and Canada) Pe ; 
7 


ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLA. 


ee a er ee. 











The “Benturi” slot energy...directed toward the 
downcomer... provides a greater liquid handling 
‘apacity with lower pressure drop...than 

is possible to obtain with conventional bubble trays. 


Write or wire us your process condition, and 


we'll show you how your problems can be simplified 


with “Benturi” Kaskade trays, no obligations. 


REPRESENTATIVES 





DESIGNERS © MANUFACTURERS @ BUILDERS 


321 WEST DOUGLAS — WICHITA 2, KANSAS 








there are 





barrels of difference 


in adsorbents 





Refineries everywhere specify Filtrol adsorbents to 


refine more barrels of premium oils at lower cost. 


Reasons Why Leading Refineries Everywhere Use 
Filtrol Adsorbents For Maximum Throughput... 


1. Press cake losses are reduced. 
2. Filter capacities are increased. 


3. Highest yields of finished oils. 


The technical service of Filtrol petroleum engineers 
and laboratories is at the disposal of refiners to assist 
them in produc timprovement to decrease operating 
costs and increase production. Samples of Filtrol 


adsorbents and quotations submitted upon request 


SLoi0vl | 
CORPORATION 


GENERAL OFFICES: 722 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 


She ie Contact I iltration Plant it ¢ irdon Rehners Venezuela 


PLANTS: VERNON, CALIF.; JACKSON, MISS ; SALT LAKE CITY, UTAH 


« REG >at 


WORLD'S LARGEST MANUFACTURER OF CATALYSTS AND ADSORBENTS 
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con build... 
has built... 





is building... 





Auxiliary refinery facilities 


Buildings — office, plant 


Crude units 
Electrical installations 


Feed preparation units; Fractionators; 
Fluid Catalytic Crackers 


Gas recovery systems 
Laboratories 
Major refinery units 


Polymerization plants; 
Platforming units 


Roadways; Repairs; Replacements 
Sewers 

Turnarounds on refinery processing units 
Udex aromatic extraction units; Utilities 


Vacuum distillation equipment; 
Vis-breakers 


The scope of Procon service covers the con- 
struction alphabet, including everything from 
major refinery units to minor auxiliary 
facilities. Most convincing proof of flexi- 
bility is the impressive list of jobs com- 
pleted or under construction — all types 

of petroleum processing plants, ranging in 
size from 500 to 16,000 barrels per day de- 
sign capacity. Readily adaptable to any 
job, Procon has all the requisites for 
successful handling of process construc- 


tion projects anywhere in the world. 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. 5. A. 


IN ENGLAND 


PROCON (41.02 Britain) 


LIMITED 
112 STRAND, LONDON, W. C. 2 





Get 


oeeeveeeveveevene 


something extra 


when you buy 


lead pipe 
and fittings 


Quantity, size, type, physical composition 


these are what you specify when buying lead pipe 


ind fittings 


Do one thing more, however. Specify National 
take full 
iivantage of lead’s ability to withstand attack 


ind get certain extras extras that 


by corrosives 


For one example, when you specify National 
“Tubond” pipe and fittings, you get the corrosion 
resistance of lead combined with the strength of 
steel, in a virtually inseparable union of lining 
and casing. And the lead you get is a grade that 
Nature 


qualities 


endowed with excellent acid-handling 


St. Joe Chemical Lead. You get equip 
ment designed to handle acids under difficult con 
ditions of temperature, pressure and vacuum. You 
get full flow-way. You get greater security against 


leakage, because of extra lead on flange faces 


(To obtain more data on advertised produc 


fabrication, careful 


To 


Extras in design, in in 


chemical composition them make this 


National! 


get 


specification 


Lead pipe and fittings 
with a NATIONAL reputation 


LEAD COMPANY 


int; Baltimore 3; Buffalo 3; Chicago 8 
eland 13; Dallas 2; Philadelphia 25 
Louis 1; New England: National 
Boston 6; Pacific Coa Morris P. 

s Angeles 23, Emeryville 8 (Calif 

4; Canada: C€ Metal Ce 
ntreal, Winnipeg, Vanc« 


nada 


M 


uver Pat. ¢ 
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ON THE JOB 
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‘ving Gas 


Mebateh TUS 
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and Dollars 


AT LONE STAR GAS COMPANY’S KATIE PLANT 


» yew answer to efficient, low-cost compressor 


service at Lone Star Gas Company’s gasoline 


extraction plant in the Katie Field is this 2,560-horse- 
power line-up of Cooper-Bessemer V-angles. These 
units, 3 GMX’s and a GMV, compress casinghead 
and low pressure distillate gas from about 60 psi 
suction to 415 psi discharge, for delivery to the ab- 


sorber. 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Va. 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 


San Francisco 


Seattle, Wash. Shreveport, La. St. Louis, Mo. 


Los Angeles, Calif. 
Caracas, Venezuela Gloucester, Mass. Tulsa, Okla. New Orleans, lad 


Of particular interest, the engines have automatic 
speed control and drive compressor cylinders select 
ed for a wide range of operation without the use of 
unloading equipment. Add to this the fact that every 
crankthrow, all down the line, drives a compres 
sor cylinder. Here’s an economical, easy-to-main- 
tain setup that makes the most of Cooper-Bessemer 


V-angle compactness. 


The ey 
Cooper-Bessemer/ 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


RS SOS Se ee 














..-0r from any angle. It's McKee engineering and 
it will withstand the closest scrutiny from any point 


of view —plant layout, piping arrangement, safety, 
efliciency, maintenance, operation, capital invest- 
ment. MeKee takes all of these factors, and many 
others, into consideration in the design and con- 
struction of your refinery project. This careful, 
thorough planning is another one of the reasons 
Vichee engineering means assured results. 


Seale Models like this, built’) from 
engineering drawings, allow you to 
study your complete plant from 
every angle. They aid us in checking 
engineering and purchasing, help 
speed up construction and are valu- 
able in training operating crews. The 
one shown here In a model of one of 
four alkylation units now in progress 
by MehKee at Poledo, Ohio, W ood 
River, Hlinois, Norco, Louisiana and 
Texas City. Texas. 








ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
Offices: New York @ Tulsa, Oklahoma e Union, New Jersey « Washington, D. C 
British representatives of Metals Division: Head, Wrightson & Company, Ltd 
Canada: Arthur G.McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1,Ont. 





Unaffected 


even after weeks 
under water* 


PIPE INSULATION 





*UNIBESTOS 
IS RUGGED. 


IT STAYS 





ON THE JOB 


UNION ASBESTOS « RUBBER COMPANY 


DEPT. N.6, 332 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 
>. 
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B&W BULLETIN 6-F 


Properties of Carbon, 
Alloy and Stainless Steel 
Tubing for High-Temperature 


ne ae a= ee ee ae ee eee ee 


and High- Pressure Service 





The Story of the Croloys 


New data contained in the seventh, revised edition of B&W’s Technical 
Bulletin 6-F make it must reading for technical personnel 
concerned with the properties of tubing for high-temperature and high-pressure 
service. TB-6F contains up-to-the-minute information on: 


Requirements of Tubing for 


High-Temperature Service NOMINAL MAXIMUM NOMINAL MAXIMUM 
Influence of Alloying ALLOY SERVICE ALLOY SERVICE 
Elements Baw CONTENT TEMPERATURE B&W CONTENT TEMPERATURE 
Chemical Composition 
Room-Temperature 
Properties 


Carbon Steel 1050F Croloy 5 5% Cr 1200F 
(Killed) 0.50% Mo 


7 . arbon-Moly 0.50% Mo LOSOF Croloy 5-Si 5% Cr 1300F 
Short-Time Tensile } 


0.50% 
Properties On roloy 2 0.60%, Cr O75I 30% —- 
Stress-Rupture 0.50% Mo : o* 


such Croloy 7 7% Cr 1250F 


Creep roloy Li4 1.25% Cr 11O0F 0.50% Mo 
Thermal Expansion s 0.50% Mo 
one : grades Croloy 9-M 9% Cr 1300F 
Thermal Conductivity pe roloy 2% Cr 1150F 1 ; Mo 
Impact Properties 0.500, Mo pele : 
Microstructure—Transfor- ps = Croloy 16% Cr 1600F 
; _ roloy 2 25% Cr 11751 16-13-3 13% Ni 
mation Temperatures My 30) M 
° . ~wiGo 
Air-Hardening Properties = — 
Effect of Hydrogen ‘roloy 3-! 3% Cr 1175F Croloy 18-8 18°, Cr 1600F 
“ +r J or 
Common Causes of Tube " o Mo 8% Ni 
Failures Croloy 25-20 25% Cr 2100F 
Upset, Formed and Machined 20% Ni 
Tube-Ends J 








TA.1739 (P) 


Chemical Power 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa. —Seamiess Tubing; Welded Stainiess Stee! Tubing 
Alliance, Ohio-—Weilded Carbon Stee! Tubing 
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HERE’S AN EXAMPLE of how 
-~ a taueanatasatian, Show sih e,  4h al 
job: 

Armstrong trap capacity figures are based 
on literally hundreds of tests under actual operating con- 
ditions with condensate at steam temperature. The choking 
effect of flash steam through the orifice as well as the back 
pressure created by flash steam were automatically taken 
into account. Actual hookups were used to allow for the 
effect of pipe friction. 

If the capacity ratings had been based on cold water 
tests, which produce no flash steam they would be too high. 

Orifice test ratings are too high because they ignore 
the effect of pipe friction. 


Slide rule calculations of trap capacities have never 
been conservative. 

WHEN YOU SPECIFY A STEAM TRAP you are 
specifying condensate handling capacity. When you use 
Armstrong Selection Data and specify Armstrong traps 
YOU KNOW that you are getting the right trap for the 
job. 

Armstrong traps last longer, too—with less mainte- 
nance. And, they are unconditionally guaranteed to give 
complete satisfaction. 


Pages 22 and 23 of the 
Armstrong Steam Trap Book. 





No trial and error on that job.... 


THE most carefully calculated installation of steam-heated 
processing equipment will fail to deliver full output if the 
steam traps do not have adequate condensate and air handling 
capacity. When this happens an important part of the capital 
investment in plant and equipment is wasted. 

After you have figured the amount of steam that will be 
condensed, you need data on: 


Condensate Capacity—not theoretical, not estimated, not 
cold water, but actual test findings with traps discharging 
condensate at steam temperature (see the discussion on the 
left-hand page). 

Trap Capacity Safety Factors, or ratio between continuous 
discharge capacity and actual amount of condensate to be 
handled. These may run from a low of 2 to 1 or as high as 
8 to 1. Armstrong data tells you just what safety factor to use 
to obtain adequate air venting capacity and maximum heat 
transfer. 


Armstrong trap data helps you get traps “big enough” for 
the job, but not too big; assures you maximum operating 
efficiency; eliminates corrections after installation. For traps 


and trapping assistance call your nearby Armstrong Factory 
Representative. 


ARMSTRONG MACHINE WORKS 


826 Maple St., Three Rivers, Michigan 


Left—Side inlet—Side 
outlet traps for pres- 
sures to 250 ibs. for 
sizes. 


Right—Forged steel 
traps for pressures to 
1500 Ibs. screwed, 
socket weld or 


f ~t_. flanged connections. 


t 


? 


: i left—Bottom inlet— 
Top outlet traps for 


pressures to 250 Ibs. 
Six sizes. 


Send for the NEW 
44-page Steam Trap Book — 


including 14 pages of data on how.to size traps for 


vearly every type of equipment. Free on request— 
no 





FOR CONDENSING AND COOLING 
WITH FORCED AIR COOLING SECTIONS 
AND OTHER HEAT TRANSFER APPLICATIONS 


scent eecemaakaeeeedaest 


consider the many advantages 


Wolverine Trufin 


has for you.... 


* 
- 
Y 


This integral finned tube is sturdy and dependable. It can provide a maximum 
of heat-transfer performance in your own installations. 

INTEGRAL CONSTRUCTION —The fins are extruded from the wall of the 
tube. Therefore, the tube will better withstand vibration, shock, and changes 
caused by expansion and contraction 

STURDINESS OF FIN —The fins are rigid and not easily distorted. 


FIN SPACING —Trufin is available in fin spacings of 5, 7, 9, 11, 16 and 
19 fins per inch. 


SMOOTHNESS OF CONSTRUCTION —The clean, smooth surface of the 
evenly-formed fins minimizes the accumulation of dirt and foreign objects; thus 
the heat transfer ability of the tube is retained for longer periods of time 


SELECTION OF ALLOYS —Trufin can be obtained in bi-metal with ferrous 
or nonferrous liners and also in copper, copper base alloys and aluminum 
to meet your particular corrosion problem. Liners are available in carbon 
and stainless steel, copper and copper base alloys. 
EASE OF FABRICATION —Trufin can be formed or fabricated as « 
plain tubing, without loss of heat transfer characteristics. 
END FINISHING —In fin spacings of 5, 7, 9 and 11 fins per inch, Trufin has 
a controlled inside diameter to permit inserted end connections. In 16 and 19 
fins per inch, you can select from four types of end finishing—completely 
finned to each end; both ends plain; one end plain, one end stripped of 
fins; both ends stripped 
You can visualize how much more efficiently your equipment can 
operate having Trufin in the installation. Ask one of our repre- 
sentatives to give you additional facts. 
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Wolverine Trufin and the Wolverine Spun 
End Process available in Canada through 


the Unifin Tube Co london Ontario 


WOLVERINE TUBE DIVISION 


WT 
AOE TR of ‘tahithe Exclusively 
1425 CENTRAL AVENUE . SETRON 9, MICHIGAN 

ee . 
_ Raia ee eee? « 


Export Department, 1 E. 40th St 
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NEWS 


June One of a Series of Interest to the Petroleum Industry 1953 
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Radioactive Tetraethyl Lead 
Throws New Light on 
Engine Deposit Formation 


Since cle posits formed in combustion chambers of automotive and aircraft 


to refiners without rail sid 
Southern ( 
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CHINES produce undesirable eflects petroleum engineers and engine ce 


SIGHTS have long sought a me thod of eliminating them 

It may be possible to iecomplish this if the mechanism of their formation 
and se wenging is understood more complet lv. Hlowever. the lack of a direct 
rede the 


of combustion chamber ce posits ifficult. The APPearance ot cle posits atiany 


method for following the formation while it is occurring has stucly 


time during their formation only suggests the process Swhich have occurred 
But now, the use of tetraethyvl radiolead in tracer amounts in the fuel pro 


vides a new procedure for such study 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


Radiolead Du Pont Gadget Show Displays “Ideas” 
THERMAL FACTOR | ' = 2 
| 


r ractioactive lead a i tracer ele 
it found that new depo it 
More rapicdl on the thicker de 
bine than on the thinner cde 

bare metal nrhace It 1 bn 

I that this is due to the difference 
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intered surface condition 
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HALOGEN EFFICIENCY 


Halowens ordinarily are used with tetra » 
ethyl lead to reduce the amount of ce i. = A 
posit in the hotter portions ol the com 
oe — — — ke id VIECHANK INGENUITY is one of our | Here are just a few exam) : of the 
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Lenny lso greatly reduces the forma sie tamundiia problem: , with chemical 
Since many of the Du Pont employes 1. Valve lock-out cover t 
DEPOSIT MIGRATION OBSERVED |} inventions have broad application in pipeline maintenance 
refineri« tha COMPA has wrapped Now on tow the exhibit will bn 
aiebdrupe unrecognized ty a ol them all up imto a single traveling ey hown in the major refining areas of the 
hibit. None of the items displayed are country with a Du Pont representative 
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fleckin It cliffers trom flaking caused fon in 195 
by rupture of bonds deep-down in the | His first assignment with the Du Pont 
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sit. And this migration pro yap School, and has taken extension courses 


responsible for almost all | on petroleum technolo; 
ily deposit when halo 
ent in the fuel 

vith radioactive tetracthy] 
of Du Ponts continuing 


CGronce L. Tytern, manager of the Pe 
troleum Chemicals Division West Coast 
District, came with Du Pont in 1947 
tudy of engine deposits, The aim of Mir. Tyler's broad experience in the 

this project is to help petroleum: and oil industry dates back to the oil fields 

tutomotive engineers find a practical of Texas in 1921. In 1922 he became as 
method of eliminating or controlling associated with the Pacific Gasoline 


ombustion chamber ce posits Company which later became part ot 


Better Things for Better Living 
through Chemistry 


Petroleum Chemicals 


NEW YORK, N.Y 

\ CHICAGO Ll 
TULSA. OKLA 
HOUSTON TEXAS 
LOS ANGELES, CALIF 
N CANADA, Canadian Industries | 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) District 


Petroleum Chemicals Division . Wilmington 98, Delaware Offices / 


nitec 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (inc.) 
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RUST-OLEUM 


SHOSSSSSSSSESESSSSESSSESSESSEESSSESESESESSSSESESSSSESSSSESSESSSSSSSSESSSSESSEHSESSESSHSSESHESSEEEOE 
. * 


Apply Directly Over Sound 
Rusted Surfaces 


Just scrape and wirebrush 
to remove rust scale and 
loose particles — then 
brush Rust-Oleum 769 
Damp-Proof Red Primer 
directly over sound rusted 
surface 


Lasts Longer Applied 


Many Colors, Including 
Directly Over Rust 


Aluminum, and White 


Sandblasting, chemical 
pre-cleaning and other 
costly preparation meth 


Rust-Oleum finish 


V2 
coatings incorporate \e 
the same basic rust . 3 
inhibiting vehicle as 


Rust-Oleum 769 
Damp-Proof Red 


ods are not usually re 
quired. Rust-Oleum 
penetrates the rust to 
bare metal, incorporat 
ing the rust particles 
into the coating 


Primer. They provide 
double protection and 
enable you to beau 
tify as you protect 


Practical Answer to Your 
Rust-Producing Conditions 


ri 


Rust-Oleum resists rain, snow, heat, fumes, 


Proved Throughout Industry for An Exclusive Formula 
Over 25 Years Rhian te: diidhanthie tes uur Mi 


Ps gerprint. It incorporates a specially- 
processed fish oil 
vehicle that dries, is 
odor-free, and is 
formulated in many 


. 


— } y, 
Hittin 

re colors Specify 

Rust Oleum — accept 


Indoors and out, Rust-Oleum has proved its a0 sabellintes 


capacity to stop rust! Rust-Oleum can do 
the same for your tanks, metal sash, stacks, 
girders, roofs, buildings, machinery, pipes, 
etc. 


sun, salt water, and chemicals. So easy 

to use by brush, dip, or spray that one 

man often does the work of two 

There Is Only One 
Rust-Oleum 


RUST-OLEUM 
RUST! 
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ATTACH TO YOUR LETTERHEAD — MAIL TODAY! 
RUST-OLEUM CORPORATION 
2479 Oakton Street, Evanston, Illinois 
[] Have a Qualified Representative Call 
[ ] Free Survey 


[_} Complete Literature 


-<—<—aeeeencaen ee 


Nearest Source of Supply 





The opportunity will be extended to local 
farmers to graze sheep on the 125-acre 
matural gas storage field located ten miles 
north of the District of Columbia 


tc 


F SOA 
Picture of a NATURAL GAS STORAGE FIEL 


M anagements faced with the problem of 
increased peak demands for natural gas 


beyond normal supply capacity, as well as 
providing stand-by capacity, can benefit from 
Stone & Webster Engineering Corporation’s 
knowledge in this field. 

For the Washington Gas Light Company 
the Engineering Corporation designed and con- 
structed underground high pressure natural gas 


storage facilities with propane storing and 


mixing equipment, giving the Company, in 
addition to its other facilities, the equivalent 
of 100 million cubic feet of gas available for 
stand-by and peak shaving. 


The new Washington Gas Light Company storage field is 
one of a number of high pressure pipe gas storage fields that 
Stone & Webster Engineering Corporation has designed and 
built for its clients. 

The Corporation has also designed and built gas com- 
pressor stations, and has made studies for clients on peak 
shaving problems involving catalytic reforming of hydro- 

carbons, natural gas liquefaction and other processes, 

This broad experience is available to the gas industry. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED 


: T a> ~- 
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lONOL 


the leading inhibitor for 


WHEN A PRODUCT rises head- Ease of handling . .. may be added as a 
and-shoulders above its competition, gasoline concentrate . . . neither crystalline 
lonol nor concentrates of it require special 
you can be sure there are excellent protection from air. 
reasons for its success! Consider Ionol®, 


Resistance to aqueous extraction .. . 

for example. insoluble in water, acidic or basic 
2ads the field in aviation gasoline 
- It le id the he | = pula tion 6 li Lower induction fouling ee « higher vola- 
inhibitors because it offers better per- tility of lonol and its oxidation products 


formance and economy. Here are some also means cleaner combustion 


of lonol’s numerous advantages Storage Stability . . . lonol remains color- 


stable over prolonged storage periods 
@ Better stabilizing action . . . permits P f a 

does not discolor gasoline 

longer gasoline storage periods without 

gum formation You are invited to write for technical bulle 
tin SC:52-32. Your Shell Chemical represen 
tative will gladly help you prove lonol’s 
superiority in your own application 


@ Lower cost... the most economical in 
hibitor available. 


SHEN, CEMIGM GonRpoRanion  <\ i) 


\ j 
CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE \\ ff y 
EASTERN DIVISION: 500 Fifth Ave, New York 36 WESTERN DIVISION: 100 Bush $t., San Francisco 6 
Atlanta - Boston - Chicogo + Cleveland . Detroit - Houston - Los Angeles « Newark + $1. Lowis 
IN CANADA: Chemical Division, Shell Oil Company of Canado, Limited . Torents « Montreal 


+ Vancouver 





PETRECO)] cEtectric 


DISTILLATE 
| Whee 
\ == TREATING 
| 
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The Petreco Electric Distillate Treating Process tion and eliminates the need for mechanical sepa- 


provides a revolutionary new continuous method rating devices. Processing is in a closed system; no 


for acid, caustic, doctor or otherwise chemically 


fumes or air pollutants can escape. Except for the 


treating petroleum distillates such as naphtha, gas- : . 

ae few pumps required, there are no moving parts. 
oline, kerosine, diesel fuels and furnace oils. The ; ; 
Because the operation is automatically controlled 
Petreco Electric Process, compared with the treat- : 


with precision devices, the agent (acid, caustic, 
ing processes commonly employed in the past, 
utilizes less equipment, occupies minimum ground doctor) requirements are generally less per barrel 


space, requires fewer pumps, less operating atten- of oil treated than those of conventional systems. 


For complete information, call or write 
mn" | DETRE 
PETRECO DIVISION ELECTRIC PETROLEUM PROCESSING 


3202 South Wayside Drive, Houston 1, Texas CRUDE OILS: REMOVAL OF SALTS. SOLIDS, OTHER IMPURITIES; DEHYORATING 
1390 E. Burnett Street, Long Beach 6, California DISTILLATES: ACID TREATING: CAUSTIC TREATING, DOCTOR TREATING 


FUEL OILS: DESAPONIFICATION,. ASH REMOVAL 
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HOUSTON, TEXAS 





ST. CATHARINES, ONTARIO 


NEW YORK 
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petrochemical processing units. Complete ergineering facilities at: — 


f | ' 

— yee Qa 
am Faye Deve (ean | 
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“fluid” unit 


another new 





EIGHT FOOT RADIAL DRILL at Alco’s expanded Dunkirk 
plant ha multiple head for the precision drilling or reaming 
of several holes simultaneous! Special machines like this, 
many of them Alco-designed, all of them operated by veteran 
Craftsmen, are an important part of the Alco method of pro 
ducing economica!, effective answers to the toughest of metal 


fabricating problem 


ALCO engineers and craftsmen provide... 











Through many years of working closely with engineers of petroleum, chemical, 
power and manufacturing companies all over the world, Alco has developed economical, 
effective methods of solving new industrial problems. 


The first step is a thorough exchange of ideas between the client’s production engineers 

and Alco’s designers and mechanical engineers. Then, Alco prepares complete design details 

and fabrication specifications, leaving the client’s engineers free to concentrate on fundamentals. 
Finally, veteran Alco craftsmen fabricate the finished product. 

Result: substantial savings to the client in original equipment costs and, 

frequently, in subsequent operating costs. 

Next time you have a metal-fabricating problem—a problem that calls for specialized 
equipment or new ways to speed up production—we invite you to let Aleo work out the answer. 
Contact your nearest Aleo Products Sales Engineer at New York, Chicago, Los Angeles, 
Kansas City, Houston, Tulsa, Beaumont, or write direct to Dunkirk, N. Y. 
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NEW POZA RICA NATURAL GASOLINE PLANT, part of Mex 
ico’s growing petroleum industry, uses Alco heat exchangers 
in many processing steps—plus Alco flash-tower heaters, depro- 
panizer condensers, depropanizer feed heaters, depropanizer bot 
tom and other related units. Operated by Petroleos 
Mexicanos to meet the needs of Mexico City, the new plant can 
produce with its Alco equipment approximately 168,000 gallons 
of natural gasoline per day. 


coole r 


NICKEL-PLATED STEEL PIPE for im- 
portant project had to be produced to 
meet a tight schedule and the most exact 
ing specifications. With special production 
facilities and the concentrated efforts of 
skilled de and craft 
men, Alco met the quality requirements 
and made deliverie 
time. Here a 20-ft length, 30-in. in dia 
meter is being lowered into one of Alco’ 


huge ve al plating 


an 
SO per cent 
Celanese Corpor 
plant at 
solve the plant’ 
they have twin 


drive n, th eotner ve 


igners, engineer 


to the customer on 
that slide out 


and 


on 


rti tanks. equipment is ex] 


ALCO AIRCOOLERS will handle about 
of the 
ation’s new chemical 
Pampa, 


11-ft 
nt-ga 
removable exchanger heads, tube bundle 


tainle tee] 


wsed to proce 


“FLEX-TUBE” EVAPORATORS at the Manila Electric Com 
pany’s Rockwell Station, Manila, P. I., can produce approxi 
mately 5000 pounds per hour net vapor with no more than 
1 ppm of impurities when water concentration in the shell is 
no more than 1500 ppm. With its patented Flex-Tube construc 
tion, this unique Alco evaporator offers industry the only 
positive-acting thermomechanical descaling device for straight 
tube installation. 


TWIN TRUNK MAINS of Alco steel pipe 
60 in., 54 in. and 48 in. in diameter, with 
wall thicknesses of ') in. and 7 16 in., 
were installed by the city of Philadelphia 
to replace smaller cast iron mains. Fabri 
cated on huge bending rolls and welaing 
machines at Alceo’s Dunkirk plant, they 
are typical of the many miles of special 
teel piping furnished by Alco over the 
year 


cooling load at the 


Texas. Designed to 
individual problems, 
fans motor 
turbinedriven), 


one 


their channel frame 
part the 
liquid 


wherever for many of the largest municipal 


and industrial water supply tems. 
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ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 
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FOR LABORATORIES AND PLANTS 


Features 


® Light weight — high 
strength Duralumin beam 


® Capacity to 5 kg... 
sensitivity 0.5 am The Micrometer Poise makes it possible to weigh a complete range from 0.5 gram to 1000 grams with- 
y%29 out the use of loose weights. Poise is moved along the beam for rapid traverse, rotated for final positioning. 


© Patented self-aligning 


® Precision hollow ground 
tool steel knife edges 





© Dust proof bearing covers 


© Clear reading 
etched graduated beams 





Single Beam with Dual Calibrations both metric and avoirdupois standards make the balances 
extremely versatile. All models have a capacity of 5 kilograms and a sensitivity of 0.5 gram 


H-2845 Balance with Micrometer Poise. Capacity 5 kg, Complete with tare beam of | pound capacity. $80.00 
sensitivity 0.5 gram; beam calibrated 1000 x 0.5 gram. ' 

Furnished with 7” diameter satin finish stainless steel H-2846B8 Balance — Single beam with dual calibra- 
plates. Equipped with tare beam and poise of 1 pound tions. Furnished with 7" diameter stainless steel plates; 
OS OES EE beam calibrated 100 x 1 gram and 4 x ounce. 


Complete with tare beam of | pound capacity . $77.50 
H-2845-10 Balance with Micrometer Poise. Capacity 


5 kg, sensitivity 0.5 gram; beam calibrated 1000 x 0.5 H-2847A Balance — Single beam with dual calibra- 
gram. Furnished with 9” diameter nickel plated brass tions. Furnished with 9” diameter nickel plated brass 
pans The removable pans are of equal weight and can pans; beam calibrated 500 x 5 gram and 16 x Ye ounce. 
be used interchangeably on either side of the balance. Complete with tare beam of | pound capacity . $85.00 


With tare beam and of | pound capacity. $95.00 
eticcuen — — ° y-$ H-28478B Balance — Single beam with dual calibra- 


tions. Furnished with 9” diameter nickel plated brass pans; 
beam calibrated 100 x 1 gram and 4 x ' ounce. Com- 
plete with tare beam of | pound capacity . . $82.50 


H-2846A Balance — Single beam with dual calibra- 
tions. Furnished with 7° diameter stainless steel plates; 
beam calibrated 500 x 5 grams and 16 x Ye ounce. 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL 
CLEVELAND 6, OHIO 
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Reduce 
Maintenance 


“ECONOMIZERS” 


ALLSTEEL Superstructure. 
Bolted packing box. 


Forged fabricated bonnets 
and blind heads. 


Through-bolted bonnets and 
blind heads. 


Stainless steel spring stem. 
Oilite Bearings, friction-free. 
The “DAHL SEAL” —a fric- 
tionless Valve Stem Seal — of 
Tefion. 

Metallic Bellows Seals of 


Stainless Steel, Monel, Nickel 
and Hastelloy. 


HAMMEL-DAHL COMPANY 


175 POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U.S. A. 


Albany Boston Buffalo / Chicago Cincinnati. , Cleveland / Denver Detrpit Houston Kalamazoo 
Kansas City Kingsport, Tenn. Los Angeles New Orleans New York Pittsburgh Salt Lake City 


San Francisco Seattle Springfield, Mass. St. Louis Syracuse Toledo Tulsa Wilmington, Del. 


MANUFACTURED AND DISTRIBUTED BY: Canada — The Guelph Engineering Co., Ltd., Guelph, Ontario 
England — J. Blakeborough & Sons, Ltd., Brighouse, Yorks ® France — Premafrance, Paris 
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PRECISION BUILT PUMPS 


The requirements for your specific service having been made 
known by your engineering specifications you will look carefully 
into the benefits offered by the various bidders. After looking, it’s 
dollars to doughnuts your requisition will specify “Pumps by Pacific” 
because of the greater benefits of Pacific’s double assurance 


Assurance gm Pacific’s design, workmanship and materials will fit the 


requirements of your specific service. 


‘ Assurance @ that Pacific's dependable fast service will fit your needs. 


Whether shipped by Air...Rail or Motor Freight... 


u ii Bs l 


Sees | in m H 


Pacific Pumps 
and parts 
will be on the 
job carly 





stipped November 6 


ow Order recieved : 
November 2for / pr 
2 chrome steel . 
impellers with 
heat-treated and e ‘ 
hardened wearing . . 
rings — Parts = 
XN) Foal 


a) PACIFIC 


Order received 10:30 a.m. Wednesday for Precision, Whuilh 


a Pacific multi-stage rotor — Rotor 


HUNTINGTON PARK, CALIFORNIA 
shipped 8 a.m. Friday, 46'2 hours loter a U M PS Export Office: Chanin Bldg., 122 E. 42nd St., New York 


Offices in All Principal Cities 
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UNITED REFINING 
COMPANY marks its 
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... With a Blaw-Knox 
“Catforming” Plant 


In line with its 50-year policy ef using the latest 


[= Waa 


= 
b 

i 
Fs 


WON) 


TS 
s 


refining techniques in the manufacture of 
premium quality products, United has commis- 
sioned Blaw-Knox Company, Chemical Plants 
Division, to design and construct a “Catformer” 


plant at their Warren, Pennsylvania refinery. 


The Atlantic Refining Company “Catforming” 
process is an economical means for up-grading 
low grade naphthas to high octane gasoline at 
95-100 per cent yield. The catalyst is selective 
and rugged; the yield-octane relationships are 
well established by pilot plant evaluation of 
numerous stocks; and commercial operations 


have confirmed basic design features. 


Chemical Plants Division is licensed to offer 
Atlantic's “Catforming” process and would be 
pleased to discuss product yields and qualities, 
plant investment and operating costs with you. 
“Catforming” offers an economically attractive 


solution to your octane problem, 





Meet these 


“Partners in Progress” 
for laboratory, pilot plants, and production 


REFRACTORY SHAPES OF NORTON FUSED STABILIZED 
ZIRCONIA have race po ible hig h te tripe rature ope rations 
previously unattainable in the processing of hydrocarbons in 
the chemical industry. Processing temperatures have been 
lifted as high as 4700°F. No other refractory has so desirable 
chemical and electrical, and insulating properties. Write for 
Bulletin 19 


» 


ie. 


POROUS PLATES AND TUBES made of Norton ALUNDUM™* 
fired to at least 2590°F are unaffected by acid and slightly 
alkaline conditions normally encountered. They combine uni- 
form permeability with great strength. Write for Bulletin 140. 


CATALYST SUPPORTS are available in a variety of spec ial 
refractory materials, structures, shapes and sizes. This 
variety meets the requirements of modern chemical process- 
ing. These supports lead to greater yield at lower cost. Write 
direct for Bulletin Cs-2. 


LABORATORY WARE is made of highly refractory Norton 
ALUNDUM mixtures which contain at least 85°, fused 
alumina (up to 99°% in special mixtures). It is not attacked 
by any organic solvent. Carried in stock by most laboratory 
supply houses. Write for Bulletin 793. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 





Investigate! Industrial lab- 
oratories and pilot plants produce 
improved work at lowered costs 
with these Norton items, Norton’s 
pioneering work and up-to-the 
minute knowledge of controlling the 
chemical and physical variables of 
special refractories is at your dis 
posal, Contact your nearby Norton 
representative or write direct 
Norton Company, 265 New Bond 
Street, Worcester 6, Mass. 








WNORTONT 





Special REFRACTORIES 


Making better products to make other products better 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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The Lummus Company has been authorized to offer the new 
Shell hydrodesulfurization process, and is currently building 
a hydrodesulfurization unit for Shell at Stanlow, England. 








Five features of this process are particularly noteworthy: 
¢ heavier charge stocks desulfurized ‘ummus 


¢ lower operating costs achieved because of small hydrogen 
recycle and no necessity of vaporizing feed stock 


¢ longer on-stream periods F 


applicability for upgrading high sulfur-containing straight . Ab. dine 
run and catalytic cracked gas oils for diesel fuel use ° = kab 


effective removal of nitrogen from shale and tar sand oils 


may also be achieved More Details? Valuable information on 


the Shell hydrodesulfurization process 
has been developed by Lummus. Would 
hydrodesulfurization process plants, combining these features . you like a free copy of this technical and 


Lummus is now prepared to design, engineer and construct Shell 


economic report? Just drop us a line at 


Room 359, 385 Madison Avenve, New 
design and construction. York 17. 


with Lummus’ more than fifty years of experience in plant 


THE LUMM™MUS COMPANY 


LUMMUS 
385 MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON «+ CHICAGO + LONDON © PARIS © CARACAS 


“ —. — — ce : — * . 
4 
Mado ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
\ 

\ 
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tale Performance that Speaks tor itself 
+00 Well Injection Service 


VALVE SERVICE RATINGS 
ef: 


tor Wastance * -? al SUITABILITY: 
Vana Beat by toot 


MAINTENANCE COST: 
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THE INSTALLATION 
oS 


SERVICE LIFE: 


Fawn lant more thw? ylrre 


a 





\ es 
») OPERATING RESULTS: 


AVAILABILITY: 


ne 
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In the Kansas field operations of a prominent oil 
company, with Crane Bronze Gate Valves on injection 624 E 
lines to wells for oil production by water flooding. Work- 
ing pressure approximately 900 psi. 


THE CASE HISTORY 
THE VALVE 
Originally, this well-flooding system was installed 


with plug valves which proved a severe handicap. Crane No. 624E gate valves have 
Corroded by the salt water, the valves stuck so hard unusually heavy metal sections 
they couldn’t be operated to cut in or shut off wells and are ruggedly constructed 
on the line throughout for high pressure 


Mae, 


y 











Iron body valves also were tried, but gave no service. Body and bonnet are of 
better results. They corroded and leaked, losing Crane Special Bronze, a high- 
much needed pressure 

More than 4 years ago, Crane No. 624E Bronze 
Gate Valves were put on the system. Corrosion and 


grade leaded tin bronze. Disc is 
of hard, tough Crane Nickel 
Alloy. Better Crane quality in 


every detail makes them last and 
leakage were eliminated. Valve operation became last. Sizes up to 2 in. rated at 


smooth, easy, positive the way it should be. And, 1,000 psi. W.0.G. See your Crane 
ever since, that’s how these Crane valves have per- Catalog or ask your Crane Rep 
formed. No wonder this produc er, like many others, resentative for demonstration 


has hundreds of them in similar service. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


for 


CRANE VALVES §$ @ tam 


BUYER 


Branches and Wholesalers Serving All Industrial Areas . _— aaa 


VALVES - FITTINGS + PIPE - PLUMBING - HEATING 
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CRANE CQO., Geweral Offices: 846 8S. Michigan Ave., Chicago $5, Illinois 





temperatures 
give rise 


Then lets get together. 
We'll work with you to work out a solution. 


Take this first step. Get a High-Temperature 
Work Sheet. 


How? Fill out and mail this coupon. 


ee pe @e#ee#es8eeee#eee#ee#e#ee#et*ees*#e *# 


* THE INTERNATIONAL NICKEL CCMPANY, INC. 
* 67 Wall Street, New York 5, N. Y 


Hivh-Ve mperature Work Sheet 


\ddlress 


e Name 


(uity State 
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Power is supplied by two Westinghouse Turbine-Gener- Each substation is complete with switchgear, trans- 
ators—plus a stand-by tie-in with utility power. From formers and circuit breakers—for redistribution of low- 
here, power is sent through dwal feeders at high voltage voltage power. This method makes the system highly 
to substations and load centers throughout the plant. flexible and dependable and improves voltage regulation. 





oa 


POWERHOUSE AT 
TEXAS COMPANY’S 
NEW EAGLE POINT, N.J., 
REFINERY 


pays off at 
Eagle Point Refinery 


When The Texas Company built their new refinery at Eagle Point, 
New Jersey, they planned their power system carefully —and had 
Westinghouse help. They developed a system that's outstanding 
in dependability ... in efficiency ...and in flexibility for future 
expansion. Here's how they did it. 


Refinery has two sources of power 

Power is generated by two dependable Westinghouse Turbine- 
Generators (7,500 kw each). There's also a standby tie-in with 
the local utility—so that in an emergency they can immediately 
switch to utility power. 


Twin power routes through the plant 

From the turbines, power is sent to substations and load centers 
located throughout the plant. Each of these units has a dual feed. 
If there’s trouble on one line, they switch to the other feeder. 


Flexible system for easy expansion 
This power distribution system is highly flexible. Suppose 
they want to expand the plant or add new machinery. All they 


do is add another substation. The rest of the system need not 
be disturbed. 


High-voltage distribution saves money 

In this modern system, each substation receives power at high 
voltage (14,800 volts). This cuts down on transmission losses. 
It improves voltage regulation throughout the plant. 


Call in Westinghouse for your refinery needs 


Westinghouse has had a great deal of experience in refinery power 


systems. We'd like to work with you and your engineers on your 
next project. When you're thinking about building or expanding, 
call in Westinghouse early. Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pennsylvania. )-94884 


YOU CAN SURE | 
ia * fh Ur ages 4, ah NS 
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Power is supplied by two Westinghouse Turbine-Gener- Each substation is complete with switchgear, trans- 
ators—plus a stand-by tie-in with utility power. From formers and circuit breakers—for redistribution of low- 
here, power is sent through dual feeders at high voltage voltage power. This method makes the system highly 
to substations and load centers throughout the plant. flexible and dependable and improves voltage regulation. 





POWERHOUSE AT 
TEXAS COMPANY'S 
NEW EAGLE POINT, N.J.. 
REFINERY 


pays off at 
Eagle Point Refinery 


When The Texas Company built their new refinery at Eagle Point, 
New Jersey, they planned their power system carefully —and had 
Westinghouse help. They developed a system that's outstanding 
in dependability ... in efficiency... and in flexibility for future 
expansion. Here's how they did it. 


Refinery has two sources of power 

Power is generated by two dependable Westinghouse Turbine- 
Generators (7,500 kw each). There's also a standby tie-in with 
the local utility—so that in an emergency they can immediately 
switch to utility power. 


Twin power routes through the plant 

From the turbines, power is sent to substations and load centers 
located throughout the plant. Each of these units has a dual feed. 
If there's trouble on one line, they switch to the other feeder. 


Flexible system for easy expansion 


This power distribution system is highly flexible. Suppose 
they want to expand the plant or add new machinery. All they 
do is add another substation. The rest of the system need not 
be disturbed. 


High-voltage distribution saves money 

In this modern system, each substation receives power at high 
voltage (14,800 volts). This cuts down on transmission losses. 
It improves voltage regulation throughout the plant. 


Call in Westinghouse for your refinery needs 


Westinghouse has had a great deal of experience in refinery power 


systems. We'd like to work with you and your engineers on your 
next project. When you're thinking about building or expanding, 
call in Westinghouse early. Westinghouse Electric Corporation, 


Box 868, Pittsburgh 30, Pennsylvania. )-94884 








WORTHINGTON DOC-2 HORIZONTAL AIR COMPRESSOR, One 0! 


14 Worthington 


various services at the Girard Point, Pa., station of the Gulf Oil Company 


THIS COMPRESSOR KEEPS PACE WITH VARIABLE LOADS 


Like compressors in industry everywhere, 
this installation at a large eastern refinery 
must face many variable load problems 
Unless properly handled, variable com- 
pressor loads often result in wasted power 
and high running costs 

Worthington Five-Step Variable Capacity 
Control solves this problem 

The by-pass regulation—as achieved by 
suction valve unloaders and clearance pocket 
unloaders—is exclusively Worthington and 
offers these important advantages 

Economy of power—the air required at 
any moment determines the power used 

Simplicity—inlet valves and unloading 


mechanism form one individual element, 


v.TvPts BALARCED ANGLE HORIZONTAL 


easily accessible 

Low operating temperatures —a cooler cyl- 
inder insures improved lubrication and low 
oil consumption. 

This Type DC-2 compressor is also equip- 
ped with the exclusive Worthington Feather* 
Valve—the lightest and most efficient com- 
pressor valve available. 

Write for air compressor bulletin L-675- 
BIB to your nearest Worthington district 
office or to Worthington Corporation, Com- 
pressor Division, Buffalo, New York 
*Reg. U. S. Pot. Off 
A GLANCE AT THE INDICATOR PANEL of the 
Worthington 


five-step governor shows 


operating capacity at any moment. 


352 WORTHINGTON 


=e oh} $ 


GAS ENGINE =, 


vied 


PORTABLE MADIAL = 


“£4 


COMPRESSORS 


Compressors 


No Other Compressor Will Outperform a Worthington 
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Planning for | profits with PERCO 


Refiners rely on Perco for expert advice and consultation 
to improve refining performance, by the efficient utiliza- 


tion of Perco processes. 


Perco offers many services. One of our engineers will 
Over 130 installations licensed by Perco throughout the : , he 
United States, Canada and Latin America prove the wide be glad to review the economic application of the Perco 


application of Perco processes to current refining problems. process best suited to your needs. 


Now is the time to upgrade your throughput. 





Write Perco today for full information. Make the most of your throughput—consult Perco. 


PHILLIPS PETROLEUM COMPANY 


at 


PERCO) 


5 gEavise wast Bartlesville, Oklahoma 
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WARREN 


TULSA, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 
OXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS 








ANACONDA 
HEAT EXCHANGER TUBES 


ARSENICAL ADMIRALTY-439: 


OIL REFINER’S FAVORITE 


HERE Oil refinery products han nitely superior to non-arsenical Admi- freely available to you. We have been 
dled by heat exchangers and ralty in most applications. working with copper and copper alloys 
condensers present no unusual prob Whatever alloy best fits your oper for more than a century. 
lems of corrosion, high temperatures ating conditions, choose it from the 
or high cooling water velocities, long extensive line of ANACONDA Alloys for 


experience indicates that tubes of Ar tubes and plate sheets. Our Technical A A 
senical Admiralty-439 are the logical Dx partment’s long experience in an NACOND 
choice for satisfactory service life at alyzing tube pe rformance proble ms is Heat Exchanger Tubes 


economu al cost 


for efficient heat transfer 





I } i AN fy, On D \ | ul ‘ WT \ ithe I ee SSSR SSSSSSSSOSSOLSSSSSS® 
WS ‘ ) { » 
The American Brass Company, Waterbury 20, Conn 
(In Canada: Anaconda American Brass, Ltd., New Toronto, Ontario) 
Send me Publication B.2 ‘AnacondA Tubes and Plates for Condensers and Heat Exchangers 


good resistance to gas streams from 
both sweet and sour crudes and satis 
factorily resists gases from sour crudes 
containing neutralizers. In addition, it NAME 
1s highly resistant to dezincification COMPANY 
and, thus, can handle corrosive cool STREET 
ing waters at re latively high tempera 


city ZONE 


Seeeee ee eee aeaanaeanae -TrTtrtttttttT. 


tures—a property which makes it defi 
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.»» SAVES 
LUBRICANTS AND MAN HOURS 


With a few turns of the handwheel, the tapered plug 
of a Wedgeplug Valve is lifted from its protected 
seat; is turned 90-degrees; and, is tightly re-seated 
by one single cam action. The action is a 
positive one, and no lubricant is needed or used 


on the Plug or Seats. The raised seating surfaces 


Wrench 
Operated 


are protected, both in the open and closed position, 


against friction, erosion and corrosion. 


Quick, positive, trouble-free action at rated 
temperature or pressure; ease of adjust 
ment; large port openings; low maintenance 
cost; plus freedom from need for plug lu 
brication ore some of the reasons for the 


growing popularity of Wedgeplug Valves 


Handwheel 
Operated 


WRITE FOR 4 
CATALOG Worm Gear 
NO. 53-1-W Operated 


WEDGEPLUG VALVE CO., INC. 


An Affiliate of STOCKHAM VALVES & FITTINGS 


1306 S. BROAD AVENUE, NEW ORLEANS 15, LA. 


DRY PLUG-ELIMINATES NEED FOR LUBRICATION 
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INTALOX SADDLE PACKING 
DISTILLS 107% MORE CHARGE 


IN 10% LESS TIME 


Field experience is consistently bearing out earlier test data reflecting the 
greater efficiency of Intalox Saddle Packing. But it is infrequent to have 
such excellent comparative data as that furnished us by a major manufac 
turer of organic chemicals. 


Two column stills with identical colurhn and condenser characteristics dis 
tilled the same materials side by side, under carefully controlled duplicate 
conditions. The Towers were 19” ID with a packed height of 32’. Steam 
pressure in the coils was 100 psi-g in both cases. The only difference was 
that Tower “A” was packed with 1” chemical porcelain Intalox Saddles, 
Tower “B” with 1” chemical porcelain Berl Saddles. 


Tower “A” handled a 10% greater charge in 10% less time than Tower 
“B” with product specification equal. 


The substantially lower pressure drop through Intalox Saddles results from 
the unique, patented design, which provides a greater degree of randomness 
in packed beds. No two pieces can fit exactly into the other. Pattern packing, 
nesting, over-lapping and “blocked” areas are held to a minimum. The 
greater total surface area of Intalox Saddles is thus accompanied by greater 
available surface area to liquor and gas. Greater operating economies, higher 
product yields, and favorable HTU factors, establish Intalox as the pre 
ferred packing. 


Were are the comparative figured 


CONDENSER 
PRESSURE 




















Relative 
Temp 
Driving, 
Force, as 


Steam 
Tem 
Type Pot Condenser | Pressure Pot (100 ool K 
Tower of Pressure Pressure Drop Ap Temp 448°F) 
Packing mm. He mm Hg mm Hg I minus based on 


Ser 

> 

o pp 

Pot Teme Saddles 





PRODUCT No. 





l 
Intalox : 18 
Saddles 





1’ 
Berl 
Saddles 








1” 
Intalox 
Saddles 





D- 
Berl 
Saddles 
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REFLUX 


PRODUCT TAKE-OFF 


INTALOX OFFERS: 
Lower Pressure Drop 
Higher Flooding Limits 
More Surface Area 
Greater Free Space 


More Area Accessibility 


eee 
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ACID CORROSION IN REFINERIES 
CONTROLLED WITH POLYRAD 


New Chemical Inhibitor Also a Detergent 


Internal Corrosion and plugging of 


refinery equipment are controlled with 
Polyrad LLLO-A, a new inhibitor de- 
ve loped by Here ules reseure h Now nm 
use ina number of refineries, Polyrad 
helps maintain throughput, inereases 
heat transfer, reduces metal loss, and 
euts shutdown time and repairs. 
Polyrad is a derivative of an organi 
umine, [ts chemical nature is shown 
thove. When injected inte refinery 


equipment, it forms a molecular film 


that shields metal surfaces from hy- 
drogen-ion attack by organic and in- 
organic acids, 

Polyrad LLLO-A, used in refinery 
equipment, is unique in that it has a 
detergent action. It loosens iron sul- 
fide and other seales, permitting them 
to be dispersed in the fluid stream and 
removed at the water separator ot 
product receiver, 

This new inhibitor is designed to 


funetion efherently under acid con 


Naval Stores Department 


HERCULES POWDER COMPANY 


984 King Street, Wilmington 99, Del, 


(To obtain more data on advertised products see page 944) 


ditions. For example, at low concen 
trations it gives better than 99> per 
cent protection to mild steel immersed 
in strong hydrochloric acid. It can 
also be used in conjunction with am- 
monia or other alkaWwes. Polyrad has 
proved to be effective up to 500 F. 

Polyrad 1110-4 is readily available. 
Stocks are carried at convenient lo- 
cations for prompt shipment. For 
further information, send for Tech- 
nical Service Bulletin No. 189 


POLYRAD 


A Hercules Rosin Amine Derivative 


NA } 
VA i 
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CONSULT HOUDRY 


... before you decide on a catalytic 
cracking or reforming process. 

These leading refiners, all Houdry Lt- 
censees, are profiting from Houdry’s spe- 
cialization in catalytic processes. With 


the finest independent catalytic research 





organization in the industry, Houdry 


ae LF <t{}} offers you a knowledge of catalytic proc- 
. 


N tane iti gan © essing obtainable from no other source. 
MEW DAY GASOLINE we | 
HOUDRY PROCESS CORPORATION 


1528 WALNUT STREET, PHILADELPHIA 2, PA 
International Licensor: World Commerce Corporation, S, A 


PIONEER IN CATALYTIC PROCESSES 


ay on 
CEONARD 
Sowers 


CHEYRON 


GASOLINE 


PLTROLtU™ PRODUCTS 


GASOLINE 


Gas. / 
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Direct, controlled radiant heat along and around the 
horizontal heating tubes 


High, uniform rates of heat transfer 

Heat input to match any desired heating curve 
Low residence time at temperature, where desirable 
Complete combustion, with little or no excess air 


Positive heat rate control at either high or low 
temperature operation 


Petroleum and petrochemical heaters, featured 
by performance as exemplified above, form a part 
of the over-all Selas activities in the Improved 
Fluid Processing of air, gas and liquids. Removal 
of water, oil and vapors from instrument or 
process air and the phase separation of liquids 
are functions of other Selas refinery apparatus. 


IFP* is not a piece of equipment...nor simply 
a method. It is a combination of modern 
techniques and equipment, fitted to specific 
needs by engineers with refinery operation 
backgrounds. 


A letter will bring you full details. 


“Improved Fluid Processing 


CORPORATION OF AMERICA 

PHILADELPHIA 34, PENNSYLVANIA 

Development - Design - Manufacture 
° 
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7? 
YOUR 
JOB INVOLVES 


_ 


° oil or gas pipelines 


¢ processing operations 


° refinery construction 
or maintenance... 


You need this helpful literature! 


Asbestos pipeline 
felt data book... 


a discussion of pro- 
tective coatings for 
pipelines by a com- 
petent corrosion 
engineer. Covers 
the fundamentals 
of low cost, de- 
pendable pipeline 
protection. Timely, 
informative, fully 
illustrated. 


Super-Light 85% 
magnesia data 
book... 


description, specifi- ee. new 


° ‘ CHD 

cations and recom- a : Niaa 

mended uses for a ea * Ley] 
ii 


new, improved in- 
sulation in preci- 
sion-sized mono- 
lithic blocks, mold- 
ed pipe coverings 
and cements. 


Get the Carey Data Books you need absolutely free. 
Ask your Carey Industrial Sales Engineer, or just 
fill in coupon and mail today. No obligation! 


ASPHALT 
ASBESTOS 
MAGNESIA 
j= @ a = PRODUCTS 


THE PHILIP CAREY MFG. CO., LOCKLAND, CINCINNATI 15, OHIO 


IN CANADA: THE PHILIP CAREY CO., LTD. 277 DUKE ST. 


MONTREAL 3, P.Q. 
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85% MAGNESIA 


Carey MW-50 
data book... 


describes the most 
modern method for 
insulating all types 
of heated equip- 
ment having tem- 
perature ranges up 
to 1600° F.,and gives 
details for applying 
insulation on irreg- 
ular or hard-to- 
reach surfaces. 


Careystone corrugated 
asbestos-cement 
roofing and siding 

data book... 


technical data, ap- 
plication details 
and specifications 
covering the eco- 
nomical use of 
Careystone — asbes- 
tos-cement for all 
types of buildings. 


The Philip Carey Mfg. Co. 
Lockland, Cincinnati 15, Ohio 
Department PP-6 


Gentlemen: Please send me without charge the Carey 
Data Books on [) PipelineFele (1) Super-Light 85% 
Magnesia Insulation MW-50 Cement (| Carey- 
stone Asbestos-Cement Roofing and Siding. Place 
check mark in box before Data Books wanted.) 


Name 
Company 
Address 
Position 


City Zone State 
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ARE YOUR LINES 


( | y 


oe, al 
... here’s how to get them out from under with 


CHAPMAN (iting Isc CHECK VALVES 


Loosened pipe-joints are caused by hammering. And hammering 








is caused by valve-slam. But when a valve can't slam under usual 
piping arrangements .. . then you're free from the danger of line 
damage. 

And this is all because of the Chapman Tilting Disc, with spe- 
cially designed airfoil section that means light weight, and perfect 
balance in the open position, so it is easily held open in the flow 

.and then dropped quietly to a cushioned closing that does not 
even jar the line. 





That's why certified tests from the country’s top engineering 
schools and actual installations prove that ¢ hapman lilting Disc 


Cross-section of the Chapman Tilting 
Check Valves reduce head-loss over regular swing-type ¢ hecks. Disc Check Valve. A feature of the de- 


Check these tests for yourself... write for Catalog No. 30, sign is that the disc seat lifts away from 


the body seat when opening, and drops 
T ¢E VY j Mf Cc into contact when closing, with no 
he hapman aive g. Oo. sliding or wearing of the seats 


INDIAN ORCHARD, MASSACHUSETTS 
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simple! proved in use! 


Wiggi 


BY GENERAL AMERICAN 








The only gasholder that 


uses 


NO WATER 
NO TAR 
NO GREASE 


The only gasholder that 


assures you 


NO WEATHER WORRIES 
NO OPERATING COSTS 
NO MAINTENANCE 
PROBLEMS 




















You can convert your old style gesholders 
to get the Wiggins advantages , 


4 


TRANSPORTATION 


CORPORAT Be sure to get the performance record 


s Office: 1 


ION 


General S ith La Salle Street _ on the only modern gasholder before 


you plan any gasholder construction. 





It’s no seeret that one of the biggest headaches of 
corrosion control in cooling water systems is the 
continuance of pitting and tubereulation. But 
these troublesome conditions can be combatted 
thanks to the Betz 


method of corrosion inhibition. 


quickly and effectively 
Dianodie*® 
Po illustrate the point, in an eastern refinery, 
cooling water for the “cat” cracker is circulated 
through an induced draft tower at the rate of 
10,000 gallons per minute. This system was oper- 


ated initially without any chemical treatment of 


the circulating water. Serious corrosion developed 


within a few months. Frequent replacement of 


steel tubes became necessary. 


Betz Engineers procured corrosion data by means 
of test specimens, Average penetration values of 
0.03-0.05 inches per year were established. Pit 
depth measurements as high as 0.15 inches per 


vear were obtained, 


Phe new Dianodic method of corrosion inhibition 
was recommended, and results have been spee- 
tacular! Average penetration was reduced to 0.001 
inches per vear, and of greater importance, the 
maximum pit depth has been reduced to 0.005 
1/30 the previous rate. With 


the present cooling water control program, little 


inches per year 


*Betzs Service Mark 


CONSULTANT S ° 


(To obtain more data on advertised 








or no maintenance is required from the water-side 


at annual turnaround. 


Phe Dianodie method, developed by Betz kingi- 
neers, is a system of combining two anodic inhib- 
itors in such a way as to effectively eliminate 
pitting and tubereulation and at the same time 
provide protection against general corrosion and 
seale. It is just one of the many advanced devel- 
opments produced by Betz Laboratories... the 
result of sound engineering and progressive research 
in water conditioning for over a quarter of a 
century. Call in a Betz Engineer today. Let him 
show you how you can obtain similar results in 
vour plant. W. H. & L. D. BETZ, Gillingham 
& Worth Streets, Philadelphia 24, Pa. In Canada: 
BETZ Laboratories Limited, Montreal 1. ¢ 


Vay we send you a com- 
plete report of the Dianodic 
method of cooling water 
treatment? Ask for Betz 
Vechnical Paper No. 125. 


BETZ 


ATER , & OB t5k MS 
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INSTALL... | \OMpeeznii 2a 
AND THEN FORGET cars 


PACKLESS EXPANSION JOINTS 


Why worry about maintenance in pipe lines when you don’t have to? 
Binininie ! Install ADSCO Corruflex Expansion Joints... they are packless and 

rt in require no maintenance. Put ‘em in the line and forget ‘em. — 
== In ADSCO's complete Corruflex line there are many joints for many 
Cc a Cc HI purposes: Swing, Hinge, Tie-Rod, Universal, Internally-Guided, Ant- 
Compression, Balanced, Gimbal, etc. But the leader of the Corruflex 
eeaiae | UA line...the joint from which all others are derived...is the Basic Single 
Joint shown on this page. Here is a dependable workhorse which will 
: solve many pipe expansion problems. Problems # can't solve can be 

1. Before movement of any kind solved by other Corruflex Joints. 

Drawings 1 & 2 at left show accordion-like movement as the Basic 
Single Joint opens and closes to absorb axial movement. In Drawings 
3 & 4, note that maximum lateral deflection and maximum angular 
rotation are obtained when joint is in median position. ADSCO can 
supply complete tabular data on the maximum amount of allowable 
lateral and angular movement either side of center line. Under certain 
| an conditions, such as the addition of extra corrugations, the Basic Single 

be ; Joint can be used to absorb combined axial and lateral or combined 
axial and angular motions. 

For assistance in laying out piping systems, a cordial invitation is 

extended to you to consult ADSCO's engineering staff. Phone your 

ADSCO representative about this service or write the factory direct. 
































A. Straight axial motion... basic 
single joint 

B. Combined axial and angular bs b= 
motion... two single jomts || 
with tie rods ; 

C. Lateral ( parallel ofeet) 


motion ... basic single joint 





Anchor | » Anchor 


4. After angular movement psec 


cts 


ENG! 


EXPANSION JOINTS * HEAT EXCHANGERS * STEAM TRAPS prod 





LPARATORS © METERS 





AMERICAN [)ISTRICT STEAM COMPANY, [NC. 
NORTH TONAWANDA, NEW YORK 


Scnce 1877 
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Introducing... 


SANTOLENE H 


_ Stops Costly Screen 
and Filter Clogging 
of Oil Burners 


4 Ways 


for distillate furnace oils specifically 
designed to overcome screen and 
filter clogging in oil burners. 
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(To obtain more data on adve 


KEEPS FUEL OIL SLUDGE AND SEDIMENT LOW by inhibit- 
ing progressive polymerization of unstable elements initially 
present in oil. 


REDUCES DEPOSITION of sludge and sediment on burner 


parts by means of a unique surface action. 


INHIBITS RUST and eliminates nearly all entrained rust at fuel 
oil burner. 


ELIMINATES OIL HAZE, has no adverse effect on engine 


operation, is not subject to depletion by water extraction. 


FOR MORE INFORMATION send for Technical Bulletin 
O-87 to MONSANTO CHEMICAL COMPANY, Organic 
Chemicals Division, 800 N. Twelfth Blud., St. Louis 1, Mo. 


SERVING INDUSTRY...WHICH SERVES MANKIND 


Santolene: Reg. U.S. Pat. Off. 
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HARD-TO-HOLD HYDROCARBONS ? 
Nordstrom LUBRICANT SEALS Them 


In this case, it’s one of the world’s largest butane and propane tank 
batteries that Nordstrom valves are controlling. But it might be any 
one of hundreds of volatile hard-to-hold hydrocarbons 


Nordstrom valves don’t depend on 
metal-to-metal contact to check these light, 
tricky gases and fluids. Nordstrom valves have 
a seal of plastic lubricant around all seating 
surfaces double protection against leaks of 


inflammable liquids or vapors. 


3e sure really sure. Use Nordstrom valves and 
genuine Rockwell lubricants. That’s the 

right way that’s the tight way. 

Rockwell Manufacturing Company, 

Pittsburgh 8, Pa. 


ROCKWELL 


Nordstrom Valves 
Lubricant Sealed for Positive Shut Off 


Another Gi; Product 





In storage service 

or manifolds, 

with so many 

valves side-by-side 

it’s easy to compare 

one kind of valve 

with another. 

Many companies, 
storing many substances, 3 


have made just such a comparison and settled on 


NORDSTROM VALVES 


Since Nordstrom valves are doubly sealed with an internal film of plastic lubricant, 
they are doubly protected against the little leaks that can become big dangers. 
Nordstrom valves operate quickly, too, for it takes only a quarter turn of the plug 


to change from fully open to fully closed 


Pj ry fi 375 ; Roney 5 
AND ROCKWELL LUBRICA 
.. the same lubricant that adds to valve tightness, acts as a jack to keep the plug ready 
to turn. Just as they cut costs in nearly every service to which they've been applied 
Nordstrom valves and genuine Rockwell lubricants 


— «# ee Q “% . % 
( . | ™ : } d f . £ . - 


? 


Remember, the lowest cost valve is not necessarily the ¢ heapest 
it is the valve which does its job best for the longest time 


Rockwell Manufacturing Company, Pittsburgh 8, Pa 


Nordstrom Valves Another Quality ROCKWELL Product 
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ALCOA ALUMINA Catalysts 


li you want to up-grade your catalytic process yields, or simph 
and Catalyst Supports reduce losses from contamination and side reactions, you ll find 
it advantageous to insist on ALCOA Aluminas for your catalyst 
and catalyst supports 
° ° * ALCOA) Aluminas {etivated, Tabular and Calcined——help 
ZIVE bigger yields ee «= Produce better end products at lower costs because they permit 
close control over rates of reaction reduce carbon-deposit dif 
ficulties often lower operating temperatures 
. Atcoa Aluminas are uniform in structure and chemical purity 
better quality ... Stable at elevated temperatures have high resistance to 
erosion and crushing and are moderate in cost 
Let us send you further information and samples for testing in 
your own plant. Write to ALUMINUM COMPANY OF AMERICA 
CHEMICALS Division, 716-1 Alcoa Building, Pittsbureh 19, Pa 


Alcoa C) 
Chemicals 


ALUMINUM COMPANY OF AMERICA 





mient nad rohite 


july uwoand are 
te ALCOA Alurinum 


MHlatn niore data « mdeer ‘4 oduct ‘ pu oe | 





es 


awa 


\ 
j 








A 








OTHER 
REASONS FOR USING 
FILTROL CATALYSTS 


Higher Octane Barrels 
High Butylene Yield 
Low Cost 
Varied Plant Facilities 
Faster Regeneration Rate 
Low Attrition Rate 

. Technical Service 
Uniformity 


Lowered Excess Butane 


Hl 


RO (To obtaim more data on ad 


ertised products see page O14) 


FOR HOUDRIFLOW AND AIR-LIFT TCC UNITS. FILTROL 


SR CATALYST IS NOW BEING USED SUCCESSFULLY IN 
COMMERCIAL OPERATION. SR CATALYST YIELDS HIGH 
OCTANE CATALYTIC GASOLINE AND CAN BE USED 
PROFITABLY IN CRACKING A FULL RANGE OF GAS 
OILS, INCLUDING HIGH SULFUR BEARING STOCKS. SHOWN 
BELOW ARE THE CHARACTERISTICS OF SR CATALYST 
AS COMPARED TO REGULAR FILTROL TCC PELLETED 
CATALYST USED SO SUCCESSFULLY SINCE 1943: 


GRADE FILTROL TCC (23) FILTROL SR (63 
ACTIVITY BY CAT A 40 36 

CPF 1.0 1.0 
PELLET DIAMETER 0.19" 0.19 
MESH 3-6 MESH 99% 98.5% 
HARDNESS 70 93 MIN 


TYPICAL YIELDS OF SR AS COMPARED TO REGULAR FILTROL TCC ARE 


GRADE FILTROL TCC (23 FILTROL SR (63 
CYCLE Oll, VOL. % 48 48 
DEBUT. GASO., VOL. % 42 40.5 
DRY GAS, WT. % 5.0 5.8 
TOTAL C4, VOL. % 12 13.5 
COKE, WT. % , 48 3.9 
OCT. NO. F-I CLR 90 92.5 


FILTROL CORPORATION 
727 WEST SEVENTH STREET, LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS 


CATALYSTS ano ADSORBENTS 


OFFICES 
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Every year, the process industries consume hundreds of millions of barrels 
of fuel. Refineries alone, for example, use up more than 200,000,000 barrels 
innually for processing crudes. This vast quantity of fuel represents 
probably the greatest single item in operating expense. If lower costs are 


to be realized, serious thought must be given to heat-conservation equipment. 


The Ljungstrom Air Preheater offers the process industries a chance to 
save as much as 20°) of the fuel needed for process work. This fuel saving, 
plus the added benefit of increased production, makes the Ljungstrom 
ineminently practical piece of equipment to be considered wherever 


fuel is burned 


Check today to see how the Ljungstrom Air Preheater will pay for itself 


in just a few months ind give you impre ‘ ivings for years to come. 


Call or write The Air Preheater Corporati or full detail 


t 


Wherever You Burn Fuel, You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 
60 East 42nd Street, New York 17, N. Y 














TURBINE 
TOP MIXER 


ENTERING MIXER ENTERING MIXER 


The complete line of Eastern Mixers 


SEND FOR SERIES OF CATALOGS 


offers a selection to fit your needs for 
For complete in- 


mixing all types of fluids under a wide nee ae oe 
variety of operating conditions. Eastern gineering data, 
engineers are always available to write for “Eastern 


work out your mixing problems with Fluid Mixing Cat- 
you. alogs, Series 7”. 


Eastin INDUSTRIES, INCORPORATED 
* 


Regent Street a East Norwalk, Conn. * 
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A Graver 


Demineralizer 
makes the difference 


TOTAL TOTAL 
DISSOLVED DISSOLVED 
SOLIDS SOLIDS 

900 PPM 4 PPM 


* we ? f 
SILICA 
SILICA 3 PPM BELOW 0.05 PPM _._ 


TURBIDITY - Fm TURBIDITY 
30 PPM — ia 0 PPM 








This Graver demineralizer installation 
had to tackle a doubly tough water 


j 
5 
| 


purification problem . . . extreme 
hardness plus turbidity. And 
600 gpm has to be treated. 


VV 


But the Graver plant is combining 


~ ah 


demineralizing plus filtering of this large 
demand with complete success. In addi- 


‘ 


/ 
fr 
i 


tion, a Graver Vacuum Deaerator 


; 


ty 
¥ 


a2 A ewes 
i ee ee 
— 
Sc 


' 
._ o—_—=r Camere’ 


following the Demineralizer completely 
eliminates CO, and reduces the oxygen 
below 0.2 ppm. As a result, the effluent 
is ideally suited for the high pressure 
boilers served by the Graver installation. 


For similar success in solving your 
water treatment problem, investigate 
Graver’s proven modern equipment 
designs based on over 40 years of 
specialized experience and picneering 
every water treating process. 

Your request for recommendations 


will involve no obligation. Double train, two-bed Graver Demineralizer installation at a large 
southwestern chemical plant, treating 864,000 gallons per day of raw 
water for 450,000 pounds per hour, 1250 psig boilers 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
DEPT. PP-D 216 WEST 14TH STREET, NEW YORK 11, N. Y. 


In Canada: The Bird-Archer Co., Ltd.; Cobourg, Ontario 
In Mexico: Proveedores Tecnicos, $.A.; Puebla 259, Mexico 7, D. F. 
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Assure Jop Efpicrency 


in your plant with 


BROWN FINTUBE Secttoual HEAT EXCHANGERS 


@ Avoid the loss in efficiency that results from just a 
few thousandths of an inch of deposit on the tubes, by using Brown Fintube 
Sectional Exchangers for every heating and cooling service. 


The longitudinal passages of Brown Fintube Sections control the 
material flow, eliminating baffles and the back eddies that encourage 
fouling. Their greater heating surface — 2 to 8 times that of bare tubes — 
permits more BTUs to be transferred at lower temperature per square foot 
of surface, minimizing “coking” and charring. Brown Fintube Sections are 
easy to clean — and — by simply manifolding a few extra sections into the 
unit, one stream after another can be taken off line for cleaning while the 
rest — always thoroughly clean — carry the unit's full rated capacity, year 
after year — without any shut-downs. 


Efficient heating, is only one of Brown Fintube’s many advantages. 
You'll find full details in our Bulletin No. 512. It will give you ideas. 





C) ; INTUBE co fe Secnanat Hoa Tank Suction Heaters 
_— Elyria, Ohio » = | so 2» 


te4 line Meoters 


Process Heaters Terk Heoters Fired indirect Heaters 


NEW YORK * BOSTON * PHILADELPHIA © PITTSBURGH * BUFFALO * CLEVELAND * CINCINNATI * DETROIT © CHICAGO ®* ST. PAUL ®* ST. LOUIS 
MEMPHIS * BIRMINGHAM * NEW ORLEANS © SHREVEPORT * TULSA * HOUSTON * DALLAS * LOS ANGELES * SAN FRANCISCO * and ST. THOMAS, ONT 
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SSO) gives Tri-Sure protection 


to the oil that helps give 
year-round protection to engines 


SSO’s UNIFLO MOTOR OIL—a new 
t concept in lubrication—changes 
so little in viscosity that it meets 
four SAE classifications, functions 
efficiently at extremely low and 
high temperatures, and helps keep 
automotive engines at top perform- 
ance. 


To protect this new year-round pre- 
mium oil—to assure the delivery 
of a pure product that gives peak 
performance— Esso uses Tri-Sure* 
Closures. 


Esso uses Tri-Sure Closures for the 
same reasons that shippers all over 
the world insist on Tri-Sure: (1) 


AMERICAN FLANGE & MANUFACTURING CO. INC., 


the Tri-Sure Flange is integrally 
assembled with the drumstock; 
(2) the Tri-Sure Plug fits securely 
into the flange; (3) the Tri-Sure 
Seal forms a leak-proof covering 
which cannot be removed unless it 
is deliberately destroyed. 


This is the protection you can de- 
pend on—no matter how far your 
drums are shipped. And this is the 
protection that proves to your cus- 
tomers that you are safeguarding 
their interests. 


Play safe with every drum ship- 
ment by specifying ‘‘Tri-Sure 
Closures”’ on every drum order. 


fog t wae” 


CLOSURES 


*The “Tri-Sure”’ Trademark is a mark 
of reliability backed by over 30 years 
serving industry. It tells your cus 
tomers that genuine Tri-Sure Flanges 
(inserted with genuine Tri-Sure 
dies), Plugs and Seals have been used 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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fo men in PETROCHEMICALS 


Premanicas , ules Growing ( dustry | 


Suddenly, within an industry. another industry has mushroomed ore untic 

from the start and with unlimited potential the Petrochemical source 

of materials for fabries and plastic s. paints ind synthetic “OPPS ined ¢ xplosive 3! 
Here's an industry that doubled during the war years multiplied ten 

times since war ended, and is spiraling Ino dnvestments, manpower ind sales potential 
Today's $2 billion in plant facilities j lated to quadruple to $8 billion by 1900! 
Direct path to the leaders and decision-makers in this Petrochemical Industry 

is in Petroleum Processing which covers the treld keeping the lead 

reporting the growth. kee pine both pioneer and newcomers informed 

through its Petrochemical Proce ing Seetion 

Circulation is up 15% again in this expanding field, 2147 more 


than the combined Petrochemical circulation of the next two book 


A omplete up-to-date 
hen 1} pliant ind the 
s without obligation 
vest t Petroleum Processin 
Sed St.. Cleveland 13, Ot ices A McGRAW-HILL 
n Chicago, New York Pr C y PUBL ICATION 


Houston los Angeles, San 
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These heated, oil storage tanks 
referred to in the Apex letter have not 
needed anti-corrosion maintenance in 
15 years. That's when INSUL- 
MASTIC TYPE “D” was applied to 
them. Many more years of protection 








are expected. 

poste &, TYPE "“D” coating contains granulated cork. It is applied 
eat beat! \," thick in one coat and, besides preventing corrosion, it 
Coatinnye —we 


For engineering assistance, call 
upon Insul-Mastic. Our technical 
staff will gladly advise on insulat- 
ing, vaporsealing, corrosion pre- 
vention, weather sealing. Our ex- 
perience in these fields is yours to 
draw upon. 


Lhsit-Mastia ~~ ni 


is a non-absorbent insulation which prevents about 65% 
of heat loss. This has meant a tremendous fuel saving for 
Apex during these 15 years. 

See your nearby INSUL-MASTIC applicator for prevent- 
ing corrosion, insulating and vaporsealing insulation. Write 
for his name today. 











CORPORATION OF AMERICA 
Oliver Building «+ Pittsburgh 22, Pa, 


Representotives in Principal Cities 
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‘This engineered oil cushion 


Turbines for every 
industria! use 


prolongs turbine 
bearing life’ 


Tests on standard ring-oiled bearing construction 
show that oil being flung off at high shaft speeds was 
lost to lubrication. An exclusive Westinghouse-designed 
Wiping Shield solves this by directing the oil back on 
the bearing. This results in more oil on the bearing 

.. enabling it to stay in service for extremely long 
periods and stand up under severe running conditions. 
Soundness of this reinforced oil cushion was proved 
right in the bearing itself by imbedding thermocouples 
throughout the babbitt. When measured during ex- 
haustive floor tests, temperatures showed total climi- 
nation of “hot spots”. 

This important refinement exemplifies the thorough 
ness of Westinghouse continuing program to build 
more and more efficient prime movers. A program based 
on—over 50 years’ experience in turbine design and 
manufacture ... research and development skill . . . 
complete production facilities ... full-scale floor testing 

.. quality Components ... wide range of capacities, 
from 1 hp to the largest made... and expert field and 
application ability. 


The Type E 
General-Purpose 
Turbine 


Type E-116 is the 
smallest member of 
the Type FE tamily and 
is rated up to 500 hp. 

It is a typical product 

of Westinghouse engi 

neering progress and includes these iraportant features 
dual protection against overspeed; weather-resistant con 
struction; centerline sepportand interchangeable parts. Other 
Type E sizes are also available, with ratings through 1500 hp, 
to cover a wide variety ot applic ations. 

Consult your Westinghouse Sales Representative who is 
well equipped to assist in specifying the correct size and 
accessories for maximum economy, operating efficiency and 
dependability; or write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 40, Pennsylvania. 


you can BE SURE...1¢ is 


Westinghouse 





ium Chior 


(To 


le 
Sodium Nitrite 


] 
j 





j 


_& 


“Pll tell you wh 
SOLVAY FIRST 


eee As you know, Sulvay 
pany 
has that personal touch... that little something 
that feel like a valued customer, 
whether I buy big or small. In a nutshell, Solvay 
the of a big 
company, with the friendly feeling of a small 
company that really 


For 1 always get courteous service 
from the Solvay sales staff 


iS a pretty 


But I've always found that Solvay service 


makes me 


combines service and facilities 


has my interest at heart 


instance 
They always seem 
to be willing, even anxious, to help me. And 
as far as delivery is concerned, I get the same 
prompt delivery as the big fellows 


But probably the most important thing | 


obtain more data on advertised products see page 944) 


“WHY DO YOU ALWAYS ORDER 
SOLVAY ALKALIES, JOE?” 


i count on 
or Alkalies... 


et is Solvay's 


“Industry- Wise 


a specialized, exclusive service that in- 


Technical Serv- 
Ice 


cludes 


technicians who have 


an intimate 
knowledge of my industry. They give me advice 


and Suggestions—and it costs me nothing 


These are the things that make me count on 
Solvay first for my alkalies 


SOLVAY PROCESS DIVISION 


Allied Chemicol & Dye Corporation 
61 Broadway, New York 6, N. Y. 


Neo 
(Chemical 
BRANCH SALES OFFICES 
« Chicago « Cincinnati 
New Orleans + New York 
St. Louls «+ 


Boston « Charlotte 
Houston « 


+ Cleveland + Detroit 
+ Philadelphia + Pittsburgh 
Syracuse 
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Armeen C stops corrosion in pipe= 


ines, condensers - increases throughput ! 


Field tests prove efficiency of new Armour chemical 
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Armeen C is a registered trade 


name of Armour and Company 
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Mail This Coupon Today! 
Armour and Company 
1355 West 31st Street, Chicago 9, Illinois 


pmi¢ 


ARMOUR 
CHEMICAL 
DIVISION 
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A lne difference? Sure.. 


but 








Compare: ris MODERN CAR with the 
rustic runabout of 1910. 

Compare their horsepower, speed, ac- 
celeration, fuel consumption. What makes 
What 


makes it so much more powerful, so much 


the modern car so much better? 


faster, able to stand up better under all 
conditions? 

Petroleum! 
New lubricants reduce engine wear as 
much 


as 40 percent... allow quick easy 


starts and miles of safe driving in all kinds 


. Pres . cy 
CITIES 
A 4 


of weather. Two gallons of today’s gaso 
line do the work that three gallons did in 
1925... are actually worth more by 50 
percent in performance and economy. Yet 
gasoline costs no more now than it did 


then...only the faxes are higher 


Cities Service is proud of the part it 
has played in developing more than 400 
quality petroleum products during the 
last 80 yvears...products that serve the 
individual, his home, his farm, his factory 


-and the nation. 


SERVICE 


Quality Petroleum Products 


data on advertised products see page 944) 
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VERSATILITY 2/2/ 


COMBINATION OF AUTOMATIC-MANUAL 
OPERATION INCREASES FLEXIBILITY 


OF ANNIN VALVES... 8 @ (oe 


lo ANNIN’s powerful Domotor au 
tomatic Operation add the versatility 
of a side-mounted Handwheel. This 
combination provides the answer to 
field demands for convenient and 
positive supplementary control dur 
ing start-up periods, or when the sys 
tem is shut down temporarily for 
instrument repair. The Handwheel 
can act to operate the valve manually 
and provides an adjustable limit stop 
in either the opening or closing direc 
tion. This auxiliary manual control ts 
particularly advantageous in adjust 
ing the minimum or maximum flow 
of steam to turbines, steam engines 
and other process equipment. Further 
evidence of the increased utilization, 
simplicity of design and greater econ 
omy of ANNIN VALVES 


be de 
ed 
ee 

Model 1560 SMW 


WRITE TODAY for illustrated bulletin showing how 
and why Annin offers the best in control valves 


cuT 
INVENTORY 


ey 1) ANNIN Qt? 


: , THE ANNIN Com PANY 3500 Union Pacific Avenue 
Los Angeles 23, California 
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DO THESE MIXING JOBS 
FASTER, BETTER 
Blend 110,000 bbls. of ga 


two hours or less. with 
LIGHTNIN Mixers 
input 


Add TEL ot 3 per 
bbls. of gasoline 


only two 2 HF 


Blend 10,000 gals 
complete uniformity 
2 5-HP LIGHTNIN 
Cut back asphalt safely s of the 
time required by recirculatior using 


o LIGHTNIN Mixer in the storage tank. 


Blend rapidly, to full uniformity 
in tanks as large as 150,000 bbls. 


FOR PETROCHEMICAL MIXING, FOR CAUSTIC TREATING, feed 
hy drogenations, solids suspensions, water treating, preporing spe 
high-efficiency stripping opera cialties, and dozens of other jobs, 
tions, LIGHTNIN turbine mixers you can standardize on LIGHT 
offer complete adaptability to NIN Portable Mixers. Thirty models 
the process. Sizes | to 500 HP Sizes Ya to 3 HP 


“Lightnin Mixers. 


MIXING EQUIPMENT Co., Inc. 


131 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


[] On-: ‘ ry Mixer Please send me the catalogs checked at left. 
() 8-75 
and aw ¢ 
[) 8-102 
turbine anc 
} 8-103 1 ntering mt Company 
(propeller type 
] B-104 Side Enter 
Address 
| B-105 Condensed ¢ 


(complete line 


(] 8-107 Mixing , City 





You can save thousands of hours of blending time with 
LIGHTNIN Mixers. 

These units give you up to ten times the volumetric 
flow possible with other blending methods, That 
means you save money by reducing HP input, as well 
as turnover time. And you multiply the productive 
capacity of your tankage. 


GUARANTEED to do the job right 

Results are guaranteed on a money-back basis when 
you use LIGHTNIN Mixers. You get 100° protection 
—full insurance that the mixer will do the job it is 
supposed to do. Field experience on thousands of 
installations, plus 25 years of research in fluid mixing, 
make this guarantee possible. 

There's a LIGHTNIN sales engineer near you, ready 
to ive you prompt servic ss and answer your quesuons 
on fluid blending. Call him today—or write us for full 
information on LIGHTNIN Mixers. 


GET THESE HELPFUL 
LIGHTNIN CATALOGS 


This library of mixing inf 
is yours for the asking 
contain helpful dat 
selection; sizing; best t 
sel; valuable installat 
erating hints; complete 
of LIGHTNIN Mixers 


MIXCO fivid mixing specialists 





New Measurement Tables in Use 
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International Standardization 





Table 1—Condensed Table of Contents, American Edition, New 
ASTM-IP Petroleum Measurement Tables 


Fable 1 Interrelation of Units of Measurement Table 14—-Liters at 15°C. per Short Ton and pe! 
cludes Standard factors for the inter-conversion of Long Ton against API Gravity at 60° F 
measurement in the American, British and (Tables 15 to 20 have been left to allow for the 

I ems later mclusion of other API gravity tables) 
Table 2 --Temperature Conversion: From de grees 


f 
ol 


syst 
Fahrenheit to Centigrade and vice versa Entry with Specific Gravity 
Entry with API Gravity Table 21- Specific Gravity 60/60° F. to API Gravity 
Table 3. API Gravity at 60° F. to Specific Gravity at 60° F. and to Density at 15°C 
60/60" F. and to Density at 15°C Table 22--U. S. Gallons at 60 F., Barrels at 60° F 
Table 4 U.S. Gallons at 60° F. and Barrels at 60° F and Imperial Gallons at 60° F., to Liters at 15°C 
Liters at 15 C. against API Gravity at 60° F against Specific Gravity 60/60° F 
Table 5 Reduction to Observed API Gravity to API Table 23--Reduction of Observed Specific Gravity 
Gravity 60° F , to Specific Gravity 60/60° F. 
Table 6 Reduction of Volume to 60° F. against API Table 24 Reduction of Volume to 60° F. against 
Gravity at 60° F Specific Gravity at 60/60° F 
Table 7 Abridged Table for Reduction of Volum« Table 2! Abridged Table for Reduction of Volume 
to 60° F. ay it API Gravity at 60°F to 60 F. against Specific Gravity 60/60°.F 
Table & Pounds per U.S. Gallon at 60° F. and U.S Table 26— Pounds per U. 8, Gallon at 60° F 
Gallons at 60 F. per Pound against API Gravity at Gallons at 60° Per Pound against Specifi 
60° KF 60 60° F 
Table 9 Short Tons per 1000 U.S. Gallons at 60° F Table 27—Short Tons per 1000 U. S. Gallons at 60 
and Per Barrel at 60° F. against API Gravity at 60 F and per Barrel at 60 F. against Specific Gravi 
Table 10 U. S. Gallons at 60° F. and Barrels at 60/60 F 
60° F. per Short Ton against API Gravity at 60 F Table 28 U. S. Gallons at 60° F. and Barrels at 
Table 11- Long Tons per 1000 U. 8S. Gallons 60° F. per Short Ton against Specific Gravity 60,60 F 
60 F. and per Barre! at 60° F. against API Grevity Table 29 Long Tons per 1000 U. S. Gallons at 60 F 
60° Fk and per Barrel at 60° F. against Specific Gravity 
Table 12. -U. S. Gallons at 60° F. and Barrels at 60 60 F 
60° F. per Long Ton against API Gravity at 60 F Table 30  U. S. Gallons at 60° F. and Barrels at 
Table 18 Metric Tons per 1000 U. S. Gallons at 60° F. per Long Ton against Specific Gravity 60/60° F 
60° F. and per Barrel at 60 F. against API Gravity Table 31--Liters at 15°C. per Short Ton and per 


at 60° F Long Ton against Specific Gravity 60,60° F, 











all oll companic engaged in export painstakingly checked in preparing cipal API gravity and specific grav 
trade in any petroleum product, The the new work, were found to be a ty reduction tables, and the table 
book work in foreign saleg transa: curate to a high degree, however for converting volumes at observed 
tions will be simplified, also, much of The new tables offer a wider range temperatures to that at 60° F. In 
the confusion can be avoided which ha of temperature which provides for cluded are table for conversion of 
resulted from different factors being more conversion They include the gallons to pounds (useful in deter 
ised in making volume conversion LPG tables of the Natural Gasoline mining weight of truck loadings, for 
the units used in other countries Assn. of America, in a specific grav example) and pounds to gallons. Oth 
Ihe ASTM is proposing to the ity range from OA8& to 1.1 rhis er tables give the data necessary for 
erican Standards Assn. that the makes it possible to use the new ta converting barrels and vallons t 
new table be adopted as American bles in calculations for LPG, natural short tons at given pecific gravity 
tandard The Institute of Petroleum yasoline and some of the raw petro and to long tons (used in ocean ship 
taking milar action to have the chemical hydrocarbons ping). Table 1 gives a condensed ta 
urement ‘ttandard adopted by rhe new compilation offers a num ble of contents of the 
h Standards Institute. In the ber of tablk n addition to the prin tion 
a great crisis or large-scal The new Petroleum Measurement 
} fact that the oi] measure fables, important as 1! y are, are 
ent tables were officially standard How to Obtain Tables only one project in a wider progran 
ized on an international basi would : for the standardization of all oi 
greatly facilitate the handling of pe Sales in this country of th measurement procedures on an in 
troleum products between this coun American British, and Metric ternational basis, in which the ASTM 
try and the nations which would like editions of the new Petroleum and the British Institute of Petroleum 
ly be its Allies Measurement Tables _ through are cooperating. The broad progran 
the American So lety oe Fest- includes standardization of the meth 
ing Materials, 1916 Race St ods for sampling yauging tank 
Philadelphia 3 —— at get tank calibration and determinatior 
‘ ’ I cs it Ci e ‘ 

ind improvement, in the new Petrol ae a? ae: Ba — 70 <a of temperature in gauging and sam 
thin ‘ $i ernie Tables a the ; ™ ‘ 
mn Measurement Tabl n hen re = Boa he pon daar ing the most improved and accurate 
agp : procedures into general world-wid 
form abridged sections of the in 
dividual tables which are the P 
most widely used in the United The benefits of this general task 
the fifth place. They are said to pro States. A review of the new Ta will be considerable in reducing dif 
de accuracy in calculations to at bles appeared in PETROLEUM ferences and confusion in comm« reial 
ast one part in 10,000. The Bureau PROCESSING May 1953, p. 759 transactions involving volumes which 
Standards Tables, which were always have to be calculated in place 





eater practical importance to 
f the oi] companies in this 
ountry, however, is the expansion 


pling ope rations, to the end of bring 


onversion data given in Circular 
which they are supplanting, The new 
table are carried out to the fourth use 


lecimal place and in some cases, to 
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International Standardization 





The 
first 


aot being actually measured 
Measurement Tables are the 
part of the broad program to be 
completed. A manual of 
and 
equipment tor measuring 
pling petroleum 
ucts was published in and a ré 
vised second edition is to be pub- 
lished this year 

The wide participation in the over 
all program for standardizing oil 
measurement procedures is to be 
from the associations and other 
agencies represented. In this country 
the list includes the American Ps 
troleum Institute, California Natural 
Gasoline Assn National Bureau of 
Standards, National Lubricating 
Grease Instituts Natural Gasoline 
Assn. of America, Synthetic Rubber 
Division of the Reconstruction Fi 
nance Corp the U. S. Bureau of 
Mines 

iE © 


standards for 


accurate uniform methods and 
and 
and its 


1950 


sam 


crude prod 


seen 


and 


assistant to the 
vice president for manufacturing, 
Shell Oil Co., New York, has been 
the directing head of the work in this 
country inception, through 
his being chairman of Division II on 
Measurement and Sampling, of 
ASTM's Technical ¢ D-2 

H. Hyams, of Petroleum Co 
Ltd., London chairman of the In 
stitute of Petroleum’s Standardiza 
tion ‘ommittee No. 1 (Measure 


ment and Sampling) 


Burroughs 


since its 


‘“ommittes 


Shell 


Sub- 


World Standardization Has 


Mr. Burroughs 


| C. BURROUGHS, assistant t 
@ the manufi ng vice pre 
lent ‘ 


the worl oft 


Shell Oil Co spearheaded 
standard 


veral years 


international 
iZation for the past ey 
He he ia l4 
June 


Americar dele 
the In 


Star 


man 


gatior 1951 when 


mal Organization for id 


irdization 


+ 


agreed on an initial pro 
loping a sy 
for the 


testing of petro 


of work for deve 


gram 
international standards 
urement and 


petroleum 


tem of 
mea 


leum and 


products 
At that time, a group of 3: 
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ASTM-IP Pe 
Tables are the 


The jointly-issued 
troleum Measurement 
result of 
eration 
tithe 
of the 


bles 


successful 
1946 of the two 

states the foreword 
edition of the ta 
been numerous per 
England and in 


close and coop 


since scien 
societies 

American 
There have 
sonal meetings in 
the U. S. between members of the 
two organizations which have result 
ed in identity of objectives necessary 
to the joint publication of 
collection of uniform tables. In or 
der that the collection might contain 
collated any coun 
try, units of measure 
used by custom or statute a 
held in Brussels in 
ountries using the 


such a 


tables for use in 
regardless of 
con 
1949 


met 


ference Was 
at which 12 « 
ric system of 
ficially represented” 

The work of the technologists in 
this country included checking the 
original work of the National Bureau 
of Standards which resulted in the 
tabular data in Circular 410. Also 
checked was the original work done 
by the Standards Bureau in 1916 in 
determining the ient of ex 
pansion of petroleum products at var 
This was the first 
the oil 


ientific means for 


measurement were ol 


coe§ith 


ious temperatures 


work done which gave com 
deter 
ten 


aleulatior 


panies 
mining 
perature 


a se 
volume regardl of 
change The ree 

confirmed the 
Similarly, the 


accuracy of the or 


iginal data British au 


leum technologist 
t for the first time 
Columbia 
ennial 
1955 


Associa 


June 9-2 


the 10S and 
ion, held the 


tand 


‘ ope 


at that method ‘ 


measurement method ot 


method ot 


minology Tt ification 


ampling 
test, nomenclature ter 


troleum ane ( ’ im products 


It agrees study i il measure 
ent tables a ady inder = ae 
ment then jointly 


the Institute of Petre 


velor 


in addition to the D the 
table 


prrimie 


international mea ! 
‘tablished for 
method of determin 


knock test of 


committee ¢ 
ite attention 

motor 
earch 

stated 


technology nas 


ing the 

the motor 

Here, Mr 
Americar 


and re 


Burroughs 


ASTM and 


thor.t hecked their orginal data 
and the data common to the various 
collections of tables are numerically 
identical 
cards 
and 
pape 
were 


Over 400,000 IBM punch 
used in the calculations 
checking of proofs, From these 
IBM punch 
second set was 
means of an 
first set. Simi 


British In 


were 
new cards 
made and the 
matically compared, by 
IBM collator, with the 
lar work was done by the 
stitute of Petroleum team 

Existing sales contracts for petro 
leum and products in most cases spt 
cify the use of Circular 410 of the 
National Bureau of Standards in con 
verting Oil companies, how 
ever, do not anticipate that contract: 
will be affected when the switch is 
made to the new ASTM-IP Petroleun 
Measurement Tables, since the 
mon portions of the new and old ta 
identical except 
smoothing and 
One company 
out notice that, where the 
present contracts 
provide use 


proots 


auto 


volumes 


com 
bles are numerically 
changes in 
the figures 


tor minor 
rounding 
is sending 
question is raised 
will be renegotiated to 
of the new tables 

In announcing the withdrawal of 
110 by July 1 the Director 
Bure Standards asked 
retaining 410 be 
Washing 
no Ste h 


Cireulatr 
of the 
that any reasons for 
presented to the Bureau at 
June 15. As of June 1 
had 


Wide Scope 


methods for 


rating of 


au of 


been received 


the lead im «te eloping 
knock 


been 


determining the 
tor fuel It ha 
al by re 


mo 
joined in re 
earchers in the pe 


froloum industry of other countri« 
through 
should 


year to 


Broadenine of thi activity 
Technical 


thin two or 


the IOS Committee 

three 
pted 
important 


fuels 


ead W 
nternationally aces method for 
letermining§ thi chara 
teristic ot 
A third work 1 
relative to petroleum 
nittee has 

of French 

or term inn the 
perhaps to be 


motor 
item of terminol 
product 
called for 
and English 
two 


devel 


equi 
lan 
upplemented 
undertakings pro 
these 
other 


paralle) 

the d 

term n the 
ited countrie 
In addition, the 
tudy the 
in determining 


velopment of 
languages of the 
intere 
committee agreed 
problem of tempera 
viscosity 
The 
lanned to poll the me 


ious countrie com 
mber 
the International Organiza 
Technical 
purpose of col 
the standard 
favored for 


Standardization 
28 for the 
information on 
and 


perature used 
determination © of viscosity in 


r countrie 





MULTIPLE 


heignt 


PROBLEM 


indi wide foot 


0 


inp 


expansion, ¢ 


in thi 


ontractio 


LPG plant 


Is Your Piping System Right? 


Heres a time-saving method for determining branch 
reinforcing needs so youll use pipe without waste 





You Need Strengthened 
Branch Connections. . 


whenever any single item is 


high, or whenever any two or 


checked on this 
rlant 


more 
check-list 


ma pipimgd sus 


factor 


mipeo 


” 


are 


factor 


External Stresses: 
Vibration 
Surge 
Weight 
Thermal expansion & 
contraction 
Corrosion 
Failure Hazards: 
Personnel 
Equipment 
Cost of Repairs 
Down-Time 
Internal Press. & Temp. 


00000 OO OOO 





By WILLIAM M. JACKSON 
Bonney Forge & Tool Works 


ACHILLES heel of  pipin; 
the joint con 
branch and header A 
sand temperatures have gone up 
and external tresses 

this fact has beconn 


apparent 


"gl 


necting 


stems is on 


3 pre 
sure 
and corrosion 
have increased 
vlaringly 


Most ce 


tere 


igner 
sted in thi 
but have 
proach to it 
there easy way to 
branch reinforcing 
has prompted the 
proach 

Many design 
this stress 
the system a heavier wall pipe 
than would otherwise be 
Thousands of 
needlessly 
vear 
sume 


are genuinely in 
comple x 
need of a 


Their query 


stre prob 


lem clearcut ap 
“Isn't 
determine 
requirements ? 


that ap 


Sone 


search for 


engineer with 


for 


cope 

problem by specifying 
entire 
necessary 
steel pipe 
this way 

design engineers 

valuable time with lengthy 
tedious calculations to 
branch reinforcing 
job 


tons ol are 


wasted in each 
Some con- 
and 
determine 
requirements on 


each piping The majority of de 


signers, however, leave t up to the 
pipe fabricators, with the enigmati 
but almost 
Reinforce 


required by 


universal specification 


branch connections where 
code 

Thus, the buck is passed and the de 
signer absolves himself of 
engineering duties The 
scious fabricator who has this extra 
engineering burden thrust upon hin 
is likely to reinforce only in the bare 
minimum of 


one of hi 
cost con 


cases 

sut what of the 
onstructed in ac 
that have failed? 
responsibility of the design 
employed directly by the 
a consulting basis 


branch connections 
with the 
Isn't it the 
group 
owner or on 


cordance 


code 


to determine when 
and where to prohibit an unreinforced 
branch The 
this show 
these determinations 
they will be 


connection” 
article is to 


purpose ot! 
how to 
easily, so that 
and not avoided 
It should aid considerably in solving 
such attendant excess 
pipe tonnage, engineering man hours 


make 
made 


problems as 


PETROLEUM PROCESSING, June, 1955 





REINFORCED BRANCH CONNECTIONS on a prefabricated assembly for ref 


squabbles 

ing, easy design 
This design 

steps: 1) 


routine 
replacing all 
pertaining to internal stress 
a quick graphical 
classifying the 
called in 
all are 


involves two 
calculations 

with 
and 2) 
vagueness of the so 
that 


Inannet 


olution 
leterminate point 10 
idered In this 
dangerous «¢ 


con 
tentially 


are realized 


ombinations 
when } sent, and those 
vhich 
pin-pointed 

Consider 


factor 


leterminate fi or ‘ nelude 

and failure 
azard ‘h car equally a 
mportant ortant 
than internal 


Bending 
rtn 4 


the breal 
vibrat 


PETROLEUM PROCESSING 


binery proce 


spiping 
bending of wider magnitude 

Piping system 
conditions are 


and long hand 


ubject a 


Pipetitters have 
small branch whik 
instrument or 


er duration 


to fatigue very com it an 


considered 
provision 


mon and should always be 
The 


code do 


in design 
of the 


external stre 


reinforcing 
not take 


Thus, a 
account of can be 


small branch on 
potentially 
than a larger 
run pipe 


temperature 


even 
combination 
quire reintorcing 
hould not be 

phase a 
link in the 


brushed 
being 


design 


piping chain 


Another external stres 


em ibject 


When 

a direction: 

incentrated 
piping at the 





change 


abnormal 


Undue external stress 


tting apphed b 


Can i L j l ty ce pe n 


the man ! ner that 


removing 
fitting 
heavy a wrench or too much 
a large 
more 
branch on the 
though the 


tf in 
insignificant 


napped ott 
from 
with too 
muscle 
pipe 
dangerou 
samc 
pressure 


does not re 
Small 


branche 
theit 





Piping Systems 
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BRANCH PIPE SIZE 





WHEN TO REINFORCE? D: 
it, 


demarcation lines require 


more metal at the juncture 
the of the joint 
gerously thin dimension 
the tre 
this 
orrosion exists in any 
branch 
corro 


to prevent 
to a dan 
also to 
which 


corroding 
and 
relieve concentrations 
timulate 
W he re ¢ 
the 
this 


corrosion ¢ 


deterioration 
mag 
lhe 


nit must 


ation 


connection 
be zg 
If 


nituce 


iven ion compen 
lesser 
but in conjunction with fatigue 

The number of 
for failure very 


under 


xists in @ map 
beware! 
required 
much le than 
ondition If 
with a 
thrust 


wable 


are 
non-corros 
In con 
to 


ive 
corrosion exists 
branch 
that approaches 
pressure limit 
to watch 
which 


harmless 


junction subject 
violent 
its allo 


or 
internal 
It 


combinations 


one 


careful! out 


the 


is wise 


for medivid 


ually might seem 





to nearby 
in the event 
must also be considered 
piping systems, if not haz 
in failure, create costly “down 
Prepare for 
prop 


conditions 
equipment 


Hazardous 
per 
of failure 
And most 
irdou 


time it failure 
these 
erty 

N¢ 


rew 


occurs 
eventualities, It's 
and life insurance 
of these points ars 
ly to the designer but 
sification in the manner 
should to 


cheap 
ye complete 
their clas 
shown below 
remind him that it is 
often important and = prudent to 
strengthen the branch = connection 
even though the internal service 
litions may not require it 

By checking the box in Fig. 1 
each factor of consequence 


serve 


con 


for 


in the 


R70 





Om 


1Ont9 














12010 Vela 








= 


ana a 


TD 


pending on cod ven condition 


those above 


designed 
qualitative iew of their 
the magnitude any 

high are twe 


} 


system being can get a 
effect. If 
them 
lhhore 


hould 
tion 


one 


ot 
there 
checked, the 
trengthen — the branch 
rhe method and 
ening should include 
experience in the field 
his own con 
the light of 
herein 

Having 
fect ot 
necessary 
known 
If conditions 
ments 
be provided 
deriving the 
article uffice it to say 
sults can be tabulated 
piven of condition ( 
the combinations 
inforcing those not 
be 


ome ol 


or if or 


factors designer 

connes 
trength 
ner 

ith 
in 
ented 


amount ot 
the 
te mpere ad WwW 


desig 


clrence 


the 


and good sense 
factors pre 


the 
elusive 


1 ef 
factors it 

the effect of 
as prescribed by 


evaluated combine 
these 

to determine 
factors code 
exceed code 
reinforcement ot must 
Without explaining 


formula 


require 
course 

or 
this 
that the 
lor any 
‘ons que ntly 
requiring 


cous in 
re 

wt 
31Ze re 


and requiring: re 
inforcing 
line 

Every 
requires 
above the 


can distinguished by a 
them as 


below 


in Fig. 2 
the line 
those 


eparating 
IZe ¢ 
reintorcing 
line do not 
This demarcation 
erally the 
variations 
conditions 
to the left 
straight 
By a 
to go straight 
reinforcing 
ferred to 
In this 


ombination 
whereas 


take 
th 


lime yen 
slight 


design 


same pattern, w 
under different 
It can either off 
as shown in Fig. 2, or zg 
shown Fig. 3 
demarcation line 
in all cases the 
requirements ¢ be re 
terms of headei 
8-in. headers require 
reinforcing Whereas 6-in. headers do 
not. If the temperature were a littl 
higher or the pipe material a little 
weaker, reinforcing requirements 
might start at 6 instead of 8-in. Or 
vice-versa, if the temperature were 
lower or the pipe stronger, reinforé 
ing might not be required on headers 
smaller than 10-in. It can be 


break 


across as 
the 


ACTOSS 


in 
sSumMINgE 


an 
in 


case 


3IZCS 


seen 


2a 123 


the lines do not, in Figs. 1 and 2, 


ee 














| | 
| i268 | 12010 | 12a? 
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BRANCH PIPE SIZE 





below 
above 


combinations 
left to right 


SiZe 


ome pecific point 


ing requirements shift from 
to 8-in., and at another point 
8% to 6-in and so on and 
the size range 

What are these points? 

They 
corded in 


that at reintors 

10 down 
trom 
down 


up 


have been calculated and re 


engineerin literature 
righted by the company 
are now expanded into the 
Figs. 4 and 5. They 
of conditions which act a 
tion lines beyond which 
must be employed 

Fach line 
S” value 


Copy 
and 
graphs in 


author 


t 


repre ent a et 

demarca 
reintorcing 
ent limiting 
the Code 


quirements) 


repre 
(calculated f1 
for Pressure 
which is 
lowable 


header 


Pipimg ré 
the min 
for 


mum “S" value al 
reinforced 
need only 
the code 
pre enting 
pipe and 
that Ss 


a piven un 
size. The designer 
the proper 

allowable tre 
the 
and 


look in 
for the 
the te mipe rature 
pipe material 
value to the graph 
The steps are as follow 
1__TJse 
pipe 
pending 
2 


on ot 


type ot 


apply 


graph for tandard 
extra tre 
on pipe weig 
Determine the allowabk 

the ASA Code Pres 


or mg wall 
hts to 


from for 
Piping 

3— Locat« valuc the 
internal pre coordinate 
polating when necessary 

1._Draw a horizontal line from this 
point to the curve of the pre 
resion allowance 
5—.Draw a vertical ling 
point to the horizontal 
This locates the size limit 
requiring reinforcing. All 
right of this intersection 
require reinforcing 

Thus, the problem of 
is reduced to analysis of 
ant indeterminate factors 
tion of the effect of the 
tors as required by Code 
dicated, reinforcing the 


ure 


this 
ssure 


on proper 


inter 


per cor 
this 
coordinats 
of headers 
sizes to the 
Sizes 


from 


larger 


reinforcing 
the import 
determina- 
known fac- 
and, if in- 
branch. The 
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nformation presented thus far en 
ables the designer to solve the first 
two parts of this problem by consult 


ng a table and a graph 


EXAMPLE I 


Conditions: ASTM A106, Grade B 
Schedule 40 eamless steel pipe 300 
Power Piping—corrosion 
allowance 0.075 


Problem: Determine 
quirement if 
neader 

Procedure: 

l Look ul 
4,106 
at 750° under 
en: S 10.400." 

2 Locate 10.400 
pressure coordinate 
vall graph. (Fig. 4) 

3—Draw horizontal line m 
point to the 0.075 corrosion allowance 
then down to the hori 
zontal coordinate 

j All header sizes to the 
this point »-In 


Grade 


urve and 


right of 
require 


and larger, 
j need 


ing rherefore, 6 x 3 
Int 


EXAMPLE Ul 


ASTM A106, Grade A 
steel pipe 
within re 


Conditions: 
extra strony eamiless 
650 psi, 475 Oil Piping 
rrosion 


finery lim allowanc: 
0.10 

Problem: Determine what size con 
binations need reinforcing 

Procedure: 

l Look I ‘'S valu A106 
(jrade aml teel pipe at 475 
inder i ping within refinery 

: 13.900 
13.900 on the SOW) op 
or on the 650 p 
1 between the 
| 


ire coordi 


wall praph 


n hi 
1¢ 0.10 corrosion allowance 
then down to the horizon 
lat 


rem 
how rritie h 
question he 
alculation 
quirement 
ft reintorcin already 
and then he amount 
1, the ifference 
ount to added. The 
ld furthes ( ‘ what amount 
hould 
other stresse 
and not 
requirements 


anner ¢ ! niorcement 


included in 


the code 


Rather than plodding through such 
leterminations the designer can bene 
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Piping Systems 


A REFINERY INSTALLATION indicating use of reinforced welding fittings in 


Various 1Z 


the specification of welding fit 
tings specifically designed both qual 
itatively and quantitatively to com 
pensate for these 
bined 
purchase of 
ng fittings 


Variou and con 


factors. The specification and 
W eldolet ale en 


preclude the necessity 


weld 
determining how and how muecl 

reintorce 

This type of fitting is designed to 
provide the necessary trength for 
counteracting the factors enumerated 
above. As a welding fitting it fully 
integrates the branch and run _ pipe 
with the heaviest reinforcing at the 
crotch and is 
cordance vith 
formance 


manufactured in) a 
predetermined — pet 
standards for the complete 
size and weight range of pipe 
Blending of the 
run pipe 
transitions and 
when 


branch into the 
does away with the 
reentrant 
present reinforcement is not 
completely integrated with the pipe 
funnelled inlet pr 
table 
relieves stre concentration and 
mproves fluid flow 
In general, the 
fitting rable compared 
with handmad oint but initial 


abrupt 
cornet 


assembly. The 


des a wider more voting 


isé ot manutlac 


tured 


economy omet ‘ rule out 
former In this 


mn tion 


fact that the 
ment welds ars a 


branch and = reintorce 
mbined into one 
substantially 
reduced, The contour and bevels 
line up and fitting 
de of the fitting 
template. The designer is assured of 


means Welding time is 
peed 
time and the in 
provides its own 
because of the 
tandard markings on the fitting and 
is further assured of a yood, clean 
job on the inside of the joint. He has 
this assurance without spending time 
in calculations and he 
cost of construction in the bargain 
We find, then, that for the rapid 

determination otf reinforcing 
requirement the designer merely 
checks through the table in Fig. 1, 
consults the graph in Figs. 4 and 5 
required, pur 

fitting for 
following this sim 


proper construction 


aves on the 


branch 


and if reinforcement is 
chases a branch welding 
this purpose. By 
ple procedure the design enpineer 
eliminate the wasting of valuable 
pipe tonnage, greatly reduces his 
valuable engineering time, and avoids 
the dubiou 


the fabricator the respon 


practice of passing to 
ibility and 
engineering burden of olving this 
tress problem. H: trengthens the 
veak links without adding uselessly 
to the strong links while at the same 


time eliminating failure 
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/ 
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M Jackson, eastern sal man 

Forge & Tool Work weld 

division, was educated at Ma 
ff Technology and 


20nn 


praduating with hon 


1947 with a BS. it 


been with 
ious po 
opment engi 


prev‘tou at 
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piping 
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ve loping 


renewing 
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STANDARD WALL P/PE 
(SCHEDULE 40 THRU JO" — 2 WALL 12°-24) 


corrosion 
allowance 


“O95 
4-085 
J O75 
O60 


| 
| 
| 
y Sample i 
| 


eT eae a _ 
23 334568 Wil2 4168 20224 


RUN PIPE SIZES 


























INTERNAL PRESSURE 








How These Two Nomographs Help You 


They provide branch reinforcing in standard and extra strong wall, area used for part of the Gas Transm 
formation in accordance with the r« replacement requirements must _ be sion and Distribution Section; hen 
quirements of the American Standard calculated out. calculation of the reinforcement r 
Code for Pressure Piping, B31.1 The pipe wall thickness formula quirement is necessary when th: 
1951. FIG. 3 (above) is for standard T [PD/(28 + 0.8P)] + C, was above formula is not to be applied 
wall: FIG. 4 (on next page) is for used in determining the limiting S Corrosion allowances other thar 
extra strong wall pipe branches and values on the graph. Other methods those given can be readily interps 

For thicknesses other than of determining minimum wall are lated above 0.060 inches 
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EXTRA STRONG WALL PIPE 
(SCHEDULE 8O THRU 8" 
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+ WALL 10'-24") 


«& 


COs Oos/on 
allowance 





4 
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RUN PIPE SIZES 

















AVERAGE PRODUCTION, 8/CD 
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70 OCT. GASOLINE 











| 7700 B/D 
————"\__80 OCT. GASOLINE 
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wer wn 
& 
Under revion Avg 52) 


meme STOVE OK. —1400 B/D 
KEROSINE DIST... W.W.—800 B/D 
TRACTOR FUEL—2670 8/D 














DIESEL ON, 50 CETANE—5670 B/D 





WAX—50 (METRIC) TONS/D 
HVY. DIESEL (26-29 API)—167 8/0 





WAX DIST 








<> 








oils BUNKER "C”-15,000 8/0 
}/}—-—- 2 — -——— 165 AP FUEL 8340 8/0 
= —omeeeemeeos If § NAVY FUEL--46670 8/D 








HEAVY DISTILLATE 








ASPHALT 


1350.1670 
6/CD 


nee peewee CUTRACK ASPHALTS ~9050 8/D 





; oe ————————-— ASPHALT EMULSIONS 


yr 
eet” 
™ 
> eee 


a 
B= STRAIGHT ASPHALT 











FIG. 1 as ‘ 5 at the Madero refinery 


Refining in Mexico—Part Five 


The Tampico and Outlying Plants 


Unique operation of individual plants determined by 
crude available, product needs, and lack of funds 


By D. P. THORNTON, Jr troleum Co.) as a 20,000 b/d plant Arbol Grande 


ind currently processes about 8000 bbls. of Poza 
b Only Madero has been mod Panuco crudes 
d in part since 1938, with more charges rredor 
FREY HERE are three refineries in the ’ ; - I 
rrovement cheduled erude at about 
Tampico area all built before 


Southwestern Editor 


Four crude are processed by the Poza Rica crude 
2000 b/d and appr 


rampico plants, including Poza Rica 
of Rabon Grande oil 


crude The characteristics of these 
crudes and their analysis by distilla The Mata Redondo refinery has 


tion are given in Table 1 The dis 6000 b/d Kellogg ermal cracking 


Phe Mader: refinery at Ciudad 
Madero, on the outskirt of Tan 
pico, Was constructed by Compania 
le Mexicana de Petroleo el Aguilar 
British Shell) and currently is rated 
at 71,000 b/d though now process 


tribution of these various crudes to unit and for the most part produc 
the three refineries is in part de vasoline, some kerosine and fuel oils 
pendent upon conditions at Atzca- The Arbol Grande refinery has n 


! only 1.500 bed 
potzaleo and Salamanca Some fur thermal cracking facilities and 


The Arbol Grande (Tamps.) plant 
Wi built bv Pierce Refining Co ther shift in distribution may occur charges the heavy P ico crude to 
ibsequently Sinclair), rated at 23 when crude from the new Tenixtepes ncrease the production 
OOO bd and now processes 16,000 field is available for processing n addition to straight-run « 
b/d In general, the Madero refinery It also produces a small 
The Mata Redondo plant at Villa processes on an average daily basis conventionally-refined lubricati 


Cuahutemoce in the state of Veracruz 28,000 bbls. of Poza Rica, 15,000 of It is anticipated that at least a 


the the Standard Naranijos, 3000 of Panuco and 2000 tion of the light naphthas from these 


was constructed by 
will be transferred to Ma- 


Oil Co. of New Jersey (Huasteca Pe of Isthmus (Rabon Grande) crudes refineries 
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dero for desulfurizing and 
cracking or 


tion of 


thermal 
produc 

Mexolina” 
determined by 


reforming 
S0-octane 


Since 
Super 
is variable and will be 
actual demand 
In addition 
um is being 
the Madero 
relic of 
dero 


a \ heavy residu 
recovered from a pit on 
refinery tank farm, a 
the days when most of Ma 
production exported and 
little market for heavy 
ends from crude Now a mixture of 
water sludge, dirt asphalt and 
heavy tar, the material is being lo- 
cally heated when  nece 
withdrawn for washing 
up with Tretolite 
ning to asphalt or 
units can 


was 
there was 


sary and 

and clean 
followed by run 
road oil as plant 
accommodate a 
with 


charge 
without interfering normal” 


operations 
Madero Refinery 


The general bas‘ 
cheme for all 
lustrated by 


Madero 


processing 
three refineries is il 
that followed at the 
refinery Shown in 
Fig 1 are both actual operation at 
the time of the writer's sit 
planned operation with the 


and 
new Per 
then ust 
shake-down runs and in 
modernization = of the 


co desulfurization 
starting its 


unit 


corporating 
Dubbs unit nearly completed and de 
later The 


symbolized by 


scribed crude unit are 
letters of the alphabet 
according to the British practics ne 
within the 
Missing 
mantled or shut 


It will be 


square iS design capacity 
letter reiter to unit ‘ her 
down 

1 that 


crude } 


from Fi 
Rabon Grand 

cessed on the 12.000 bod kK init 
yormally thi crude is 

unit and the heavy 

run on “F” unit k 

ently flexible so that it can be 

i design for 
other units are 


noted 


t 
portion of 
topped on 
Naranjo 
unit 1 
topping but 
down for turr 
yuund, it can produce asphalt, h 
ent and light o 


to sto 


er 
achieve proper 
line and keros 
when runnin 
which charge 


asphaltic 


API 
When ! 
‘ Oo end point gasoline 
i4 API kerosine i 
refining vf 


made and when 
for 349 ep 4 (pre 
heavy k 
kerosine 


ater-whit« ‘ { its pre 


pared for shipment to other market 
pally n the vicinity 


ingy areas pring 
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Table 1—Properties of Mexican Crudes Processed at Tampico 
Area Refineries 


Distillation, vol 


kK 
(saaolline 


Kerosine 


Distillate 


Residue 


K 


Poza Rica 


Naranijos Panuco Rabon Grande 





thmus also 
at Minatitlan 
Madero 


Except f 


plant in gener 
20000 bh 
rit. « f d and built 
rld War 
ern unit 
iuthorized 
desulfurizer which 


have 


except 


refinery taff according 


furnished by Phillips Petro 


Modernization Plans 


ortl work \ | get unde 
of Ma 

m-generating units man 
e from 191 Three 150 
115 psi., steam 
Vill be installed jlong with twe 
M KVA There 


fter the plant will be 


d replacing much 


000 Ibs. hour 


turbo-generators 


almost 
pletely electrified t 


’ 


follow the pat 
ern et elsewhere 
The next 


atalyti 


project on the list wil 


cracking 


boilers 


com- 


facilitic to 


20.000 bed the type no 
is planned to op 
Wi Convey 
ytic unit wi 
litte and “4 pa 
ytic polymeriza 
latter will be large 
pro 
in the refinery now 
imned to produce avis 
Madero 


line 


extensive 

ting wax 

0 tons daily 
eontinued use 
procedure rather 
tallation of solvent facili 
One of the major changes will 
new refrigeration equipment 
probably propane, to replace the old 
rectified ar which sup 


of the existing ‘ mpera 


monia system 


written, the 5000 b/d 
rebuilt 


reforming 


being Orig 


yned for 
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GAS SEPARATORS in the Reynosa field, a short distance from the refinery 


ind subsequently converted to crack- produced by the three Tampico re- former with simultaneous desulfur 
ing During the rebuild the unit will jineries zation of the heavy naphtha. In ad 
be piped so as to operate either as a In connection with the revamping dition, the Dubbs unit likely will be 
cracking or a reforming unit on mul of the Dubbs unit at Madero, an in- used to thermally crack pressed dis 
tiple stocks teresting experiment has been pro- tillates from the wax plant, 33-36 
In general, it is unlikely that there posed which would likely be the first API gas oil, kerosine and catalytical 
will be any marked increase in rated such evaluation on a commercial ly desulfurized naphthas 
crude through-put from the Madero scale It calls for the catalytic de- By 
refinery in the immediate future, nor sulfurization of an unstabilized long 
modernization of the other two plants boiling-range (450-460°F. e.p.) gaso- 
in the Tampico area line followed by stabilization to elim- 
Mexico's consuming centers lie inate hydrogen sulfide along With 
elsewhere than the Tampico area propane and some butanes at the de- 
and economic considerations favor lo sulfurization unit The essentially 
cating any additional refining capac sulfur-free product then will be split by consequence of the  sulfur-free 
ity more conveniently to those cen into two cuts, giving a 3S75°F, end charge It will be interesting to see 
has Barring emergencies, it is point light fraction and a heavy frac- if 
equally unlikely that the Tampicc tion as charge to thermal reforming 
irea Will be abandoned or reduced in Reformer charge will be approxi 
itatus as a refining center, as it i mately 4500 b/d, should this experi- 
ne of Mexico's best ports ment prove practical, the crac yo in & Sew hours by loweting facnnc: 


temperature to approximately 400°F 


these arrangements, assuming 
commercial trial proves the practical 
feasibilty both in terms of processing 
economics and in the needs of Mex 
ico for gasoline, all the advantages 
of thermal reforming will be obtained 
and maintenance on the unit reduced 


this experiment proves successful 
As is common practice in the U 
S., the Dubbs unit can be switched 
from thermal reforming to cracking 


reformed product producing a 

Gasoline Production ep. gasoline (operating the Dubbs at 
(to stop the reaction) then bringing 

the charge up to the new tempera 
ture and pressure conditions For 
cracking these will be 895-935°F. and 


lhe high sulfur content of the 1022-1010 F and 1565-1705 psig.) 
crude processed is the principal dif This can be split at the unit into 
ficulty in producing high-quality gas light and heavy gasoline, the formet 
oline in the Tampico refineries, which ~o a se being «subsequently = sta 1000 psig 
erve the environs of Monterrey now ee There anotl 1usual wrink! 
by rail and in future by pipe line, as The three gasolines desulfurized here ano! ler unusual wrinkle 
ell a upplement refined product light straight-run, thermally cracked at Madero ome war-Ume topping 
i y ] ‘ ) v +) 
or a inne al Shaaban light and heavy gasolines—can be unit utilized direct contact of ga 
Moreover, the gasoline made from blended as desired to produce an 80 line vapors with river water to ¢ 
Naranjos and R t 
lower octane than that derived quantity of premium fuel testing tact, the mixture is settled in two 
Poza Rica and Panuco crude around 8&5 octane motor To make stages to assure maximum Separa 


abon Grande crudes octane (Motor) gasoline or a lesser fect condensation Following con 


ently, this is one of the prin ‘ isoline corresponding to current tion Analytical data _— ate that 
ons why catalytic desulfur specifications for Super Mexolina ‘t approximately 0.03% of the gasoline 

is needed now. in order to is believed only 2.% ce TEL will be is lost in consequence 
specification Super Mexolina required Mexolina will require less The principal justification for thi 
is catalytic cracking is an in rel. than has been necessary irrangement was World War II's ef- 
portant future consideration becaus« If this experiment proves imprac- fect on availability of alloy metals 
the marketing area is below 4009 ft tical, the Dubbs unit still can be used for condenser construction As the 
tircte It also is the reason be- either to crack or thermally reform gasoline is extremely sour cupro- 
hind the plan to catalytically desul Likewise, the Perco unit can be used nickel tubes would have been re 
furize at Madero all the motor fuels i a desulfurizer only, or as a re- quired to resist corrosion and even 
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then hkely would have required fre- 
quent replacement The second jus- 
tification was that the water used 
for condensation is returned to the 
river; there are no cooling towers at 
Madero 

Now, however, this practice is to 
be abandoned, even though the re 
fining department believes that the 
economic loss of gasoline amounts 
one-third of the 
maintenance cost anticipated with al 
loy tubed condensers 


to approximately 


Pemex feels 
that the cost of operating conven- 
tional tubular condensers is justified 
because the additional quantity of 
gasoline recovered is definitely need 
ed. Consequently the required con 
densers already are on order and the 
witch will be 
the unit 1s 


made the next tim< 
brought down for turn 


around 
Other Refineries 


are only two other relative 


‘ 


ly small refineries in the coastal 

regions of Mexico away from Tam- 
pico. These are Reynosa, across the 

Internationa] Boundary from Hidalgo, 
Texas, and at Minatitlan near the 
Gulf in the Isthmus of Tehuantepe: 

Reynosa is the newest refinery in 

Mexico and the first to be completely 

d, expedited and constructed 

x personnel. The principal 

to the Minatitlan refinery 

1938 has been installation of 

nodern, high-pressure boilers 

teynosa 

practically a gas distillate containing 


me 65% 


The crude processed at 


0 


gasoline and having an 


API gravity of 63°. There is no as- 
phalt and the 
Consequently this 


sulfur is 0.05 wt.-% 
refinery consists 
primarily of a topping unit with a 
nominal capacity of 4000 b/d, current- 
ly operating at 3500 b/d. Its principal 
products are gasoline (regular grade 
Mexolina), kerosine and light fuel oils 

The refinery is quite modern, but is 
Outdoor 
is used throughout 
It was built in a short time 


not unusual process-wist 
type construction 
construc 
tion having commenced on July 20 
1950, and the first production shipped 
to market the following Dec, 30 

This plant does not have the crude 
reserves at present to justify a larger 
installation despite its comparative 
nearness to Monterrey as compared 
with Tampico. In order to supplement 


s production it therefore is neces- 
sary to move products by barge from 
Matamoros 


Texas, and it already is 


Tampico to opposite 
srownsville 
planned to construct a products pipe 
Monterrey and 
westward. Reynosa refinery is entire- 


line from Tampico t 


gas-fired for process steam and 
power and, like its sister plant, is 


predominately electric-drive 


Minatitlan Refinery 


rhe refinery at Minatitlan is the 
only one serving the southern part of 
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Mexico and late in 1951 took on the 
additional burden of supplying a sub- 
stantial portion of the West Coast 
of Mexico by pipeline across the Isth 
nus, Its production is supplemented 
by tanker shipments from Tampico 
(through Puerto Mexico) and it still 
will be necessary to move heavy fuels 
to the West Coast via rail or tanke: 
through the Panama Canal until West 
Coast refineries can be built 

Like the plant at Reynosa, Minatit 
lan has no thermal cracking facili- 
ties. Its units are in general old and 
conventional, charging a varying mix 
ture of Isthmus crudes made up of 
the production from approximately a 
half-dozen loca] fields, the production 
from which is around 22,000 b/d, te 
gether with some 200 b/d of absorp 
tion gasoline. One of these crudes als 

processed at Rabon 
Grand 


Tampico 
The refinery produces approximat« 
ly 1820 bd of regular grade gaso 
line, 160 b dof aviation gasoline bas« 
tocks, 20 bd of specialty solvent 
and 800 b/d of colorless gasolins 
principally for use in Other 
products include 1200 b/d kerosine 
2700 bed Diesel fuel and 12,000 b/d 
In addition, it provide 
conventionally-refined lu 

ls and 30 b/d of assorted 


toves 


lubricating greases 
“Until rather recently there has been 
large demand for gasoline from 
this area because this part of Mexico 
is predominantly tropical with only a 
ngle bony spine of mountainous tet 
rain in the Isthmus 
There are few roads or large center 


center of the 


of population. Farming is the princi 
pal industry. Now that the pipe line 
has been completed, much of the 
West Coast will be served from thi 
area, Considerable progress is being 
nade towards construction of addi 
tional roads in the area, which mean 
nore automobiles and greater con 
umption 

It now i planned to in 
rease the capaci of Minatitlan to 
10,000 b d by revamping and modern 
faciliti« A 
undeter 


iZing existing 
catalytic cracking unit of 
nined type 


topping 
having a capacity of 
500 to 8000 b/d also will be installed 


nip 


station will be built about 


Isthmu 


capac! 


on the tran 

increase the the 
in 160-mile line 
15,000 bd (with only the 


‘ 
from the 
harging station 


25-26.000 bod 


efinery) to 
A decision ha 

nounced whether or ( the conver 

t facilities at Minatitlan 


operated after the new 


onal lubs 
stil] will be 
lube plant at Salamanca goes on- 
Future demand for lubricat 
increasing as industrializa 
ion grows, may indicate the best 


strean 


ng oil 


thing to do is to scrap them in fa 


vor of more modern solvent-extra: 


1 ibe nits or still further in 
rease lube production at Salamanca 
and elswhere gut, since the general 
tropical climate and swampy terrain 
n the area immediately served by 
the refinery may not increase the 
emphasis on fuel oils as has been the 
experience elsewhere in Mexico, this 
refinery may become predominantly 
a gasoline-producer and leave to the 
future West Coast plants the burden 
of supplying heavier fuel for the in 
dustry which is expected to develo} 
n that part of Mexico 


In Conclusion 


certainly be 
irawn from a study of refining condi 
tions in Mexico, There have been 

and still are some problems to solve 
vhich have been imposed by both 
geography and sociological conditions 


Core ceonciusion can 


Mexico has been striving to make 
tself self-sufficient as regards both 
crude oil and petroleum products 
other things, At the same 
has been using oil as a med 
along with 
working 


among 


dollar exchange 

oil industry, 
hand with the 
ipgrade the 


hand-in 
government, to hely 
standard of Mexican 
Simultaneously the oil indu 
try must assist in the 
ther industry 


living 
stimulation of 
much of which is de 
pendent on oil for 
product 


transportation 
and power 
During the solving of these prob 
ms Pemex has been hampered by 
a disproportionate location of its re 
supplies with reé 
pect consuming centers, Also, the 
path has been the more difficult be 
a lack of funds with which 
re-create a refining industry geared 


fineries and crud 


' 
to an industrially-awakening nation’s 
growing requirements, coupled to the 
d for finding new reserves of oil 
to replace those which have been 
ustaining the country for 30 year 
Mexico is 
the sun” in Latin America; its ideal 
f a free great country. The contin 


striving for “its place in 


ued development of its oil reserve 
and the re-arrangement and expan 
ion of its oil industry will play no 
mall part in this effort 

The author greatly appreciates the 
thoughtfulne 
extended by the man 
agement and numerous personnel of 
Petroleos Mexicano during the 
gathering of data for this seri« of 


friendly cooperation, 


and courtesi« 


icles. Especially appreciated were 
the opportunitic to have answered 
uuntless questions and study opera 
tion without restrictions or the 
joubtful benefit of 


Last but not least are 


“guided tour: 
thanks for 
helpful criticisms and suggestions in 
preparing he manuscript to avoid 
the pitfall = of misunderstanding 
could develop by 


language barriers and differing cu 


which reason of 





WAR AGAINST CORROSION 


Preventing Hydrogen Attackon Steel 


By W. A. BONNER, H. D. BURNHAM, J. J. CONRADI 
Shell Oil Co., Wood River, Ill. 
and T. SKEI 
Shell Development Co., Emeryville, Calif. 


A practical method to prevent damage of equipment in refinery 


processing streams through 


hydrogen 


blistering associated with 


aqueous corrosion has been worked out by Shell Oil Co. Equipment 


is being 


installed at its refineries 


to inject air into process gas 


streams, thus supplying oxygen under controlled conditions to pro- 


duce 


polysulfide, which has been 


found effective in reducing or 


eliminating corrosion and hydrogen penetration. 


This method was developed by Shell technologists through an 
elaborate series of laboratory experiments, followed by plant tests. 
Their work is described in the accompanying article, which is the 
second part of a condensed version of the original paper given be- 


fore the API Refining Division, New York, May 12, 1953 


Part 1 


appeared in the May PETROLEUM PROCESSING, pp. 686-690. 


Part 2 


DDITION of polysulfide in acid 

solution is ineffective for the 
prevention of hydrogen penetration, 
because the polysulfide 
is decompored into hydrogen sulfide 
and free sulfur, In this case hydrogen 
penetration can be controlled by neu 
tralizing the 


presumably 


stream with ammonia 
and by injecting oxygen as required. 

\ yatem in which hydrogen pene 
tration conditions exist can be de 
activated by the addition of a small 
amount of ammonium polysulfide or 
wore material which forms poly sul 
fide in the ystem In laboratory 
sulfites 
and polysulfides have been used with 


worl oxypen ferric salt 


equal effectiveness as deactivators to 
top hydrogen penetration in alkaline 
olution. On the other hand 
ulfate are 

(‘yanide reacts stoichiome 
with polysulfide to give thio 
eyanate. Ferrous sulfide 
on addition of ferrous 
ulfide 
moves polysulfide le 
activators 


evanide 
and ferrou effective a 
tivator 
trically 

which forms 
sulfate to am 
monium-hydro yution re 
s efficiently. De 
other than polysulfide are 
inhibitors presumably because they 
react in ammonium-hydrosulfide solu 


tion to produce polysulfide 


4—Fffect of Polysulfide in Lab- 
oratory Experiments 


Behavior of the Anaerobic System 

An active system which contains 
only ammonium-hydrosulfide solution 
and hydrogen sulfide under anaerobic 
conditions will remain active indefi 
nitely. The typical behavior of such 
a system, which was prepared from 
reagent-grade ammonium hydroxide 
and distilled water, is that of the 


878 


control experiment shown in Fig. 5 
The system was maintained saturated 
by continuous bubbling through the 
solution of cylinder hydrogen sulfide 
The penetration rate showed negligi 
ble decrease in three weeks. A solu 
tion in which sodium hydroxide was 
substituted for the ammonium hy 
droxide exhibited the ame 
tion rates at « 
pH 

The penetration rates in Figs. 5 
through 10, and in Tabk ] were 
obtained with a standard probe in 
ammonium-hydrosulfide solution sat 
urated hydrogen sulfide at 1 
atm. and at aproximately 80° F. The 
curves of Figs. 5 through 10 are ideal 
ized, in that they do not how the 
daily changes 
sulting 


penetra 


sentially the samé 


with 


in penetration rate re 

temperature fluctua 
tions. Duplication of these curves be- 
tween operators is difficult 
urtacs 


from 


because 
of variation in conditions 
and because of differences in probes 
but it is believed that the same gen 
eral trends will be 

Inasmuch as the 
in the 
tained indefinitely it i concluded 
that the accumulation of the pri- 
mary corrosion reaction product, viz 
ferrous sulfide, does not significantly 
block further reaction. Therefore, this 
solid iron-sulfide phase on the surface 
of the corroding steel must be highly 
porous, and in fact is observed to 
be loosely adherent and in most parts 
readily removed from the surface 

The actual penetration rates under 
anaerobic conditions are controlled by 
both the pH of the solution and the 
partial pressure of hydrogen sulfide 
The effects of these variables in the 
alkaline region were shown in Fig 
tin Part 1. The experimental points 
represent average penetration rates 
for duplicate probes over periods of 


observed 
penetration rate 
anaerobic ystem is main 


time up to one week. The penetra 
tion rates are seen to increase with 
the pH above the value of about 7.5, 
and are seen also to increase with 
partial pressure of hydrogen sulfide 

The significance of these data be- 
comes apparent at once when it 1s 
realized that the range of pH and 
hydrogen-sulfide partial pressure cov- 
ered in the alkaline region in Fig. 4 
are of frequent occurrence in plant 
equipment which handles 
streams, and it is under these con 
ditions that a large portion of our 
hydrogen damage has been experi- 
enced 


sour-pas 


Polysulfide as an Inhibitor of Hy- 
drogen Penetration The effect of 
ammonium polysulfide on hydrogen 
penetration is shown in Fig. 5. Curve 
I shows the initial lag in penetration 
rate in the first day following the 
assembly of the experiment, the rise 
to the high steady rate, and the drop 
to essentially zero penetration rate 
following the addition of ammonium 
polysulfide. The control experiment 
(Curve II), to which no polysulfide 
had been added, continued at a high 
steady rate 

The amount of polysulfide added 
in the experiment shown in Fig. 5 
was equivalent to 0.25 g. of free sul 
fur per liter. Other experiments, in 
which up to 5 g. of free sulfur per 
liter were added as ammonium poly 
sulfide, exhibited the same quench 
ng effect on hydrogen penetration 
However, when the amount of am 
monium polysulfide was reduced to 
0.1 g. of fre sulfur per liter, the 
hydrogen-penetration rate was _ not 
reduced to zero and, furthermore, it 
recovered to its original value alter 
a few days 

The results of this experiment are 
shown in Fig. 6. The initial drop in 
penetration and the subsequent 

are considered to be 
slow reaction which involv 
distribution of polysulfid 
the corroding iron surface and fer 
rous sulfide. This is further explained 
n the section of this paper which 
leals with reaction mechanism. The 
minimum quantity of polysulfide re 
quired to reduce the penetration rate 
to zero in any particular instance is 
dependent upon the ratio of the total 
quantity of iron sulfide to the total 
quantity of free sulfur, as well as 
upon the total iron surface, the pH 
and the partial pressure of hydrogen 
ulfide 

Under the conditions 
gen penetration has been obtained 
with a simultaneous accumulation of 
ferrous sulfide on the surface of the 
steel, the addition of polysulfide to 
top hydrogen penetration results in 
the gradual conversion of the fer- 


between 


where hydro 
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FIG. 11 


rot ulfide into a hard compact 
layer on the surface of the steel 
rhis layer is difficult to remove from 
the surface even with a wire brush 
Such deposits have been analyzed by 
X-ray diffraction, and small quanti 
ties of iron disulfide and free sulfur 
have been detected. However, the 
bulk of the deposit has not been 
identified 

As might be anticipated, any ma 
terial which forms polysulfide in am 
monium-hydrosulfide solution would 
be expected to exhibit the same be 
havior as polysulfide itself. That such 
is the case has been demonstrated 
in laboratory experiments which in 
volve the separate addition of oxygen 
ferric ion, ammonium sulfite, and fre« 
sulfur. The results of several such 
experiments are shown in Fig. 7 
The chemical reaction by which each 
of these materials produces free sul 
fur__and, consequently, polysulficde 
is given in Equations 6, 7, 8 and 9 

2F* 6HS°! 2F¢S 

N' SHS 


2H"! H.O 
1OH ! 


2HS 28 20H! 


8 8 S ( polysulfide ) (9) 
The experiment with 
mace by 


oxygen was 
bubbling hydrogen sulfide 
containing 2°) oxygen through the 
solution under test. Under these con 
ditions the hydrogen-penetration rate 





Apparatus for electrochemical studies 


vas reduced to Zero several days 
after the introduction of oxygen. The 
additional time required may be at 
tributed either to slowness or to in 
efficiency of the reaction of oxygen 
with the solution 

The effectiveness of polysulfide in 
preventing hydrogen penetration in 
basic solution can be completely de 
stroyed by the addition of stoichio 
metric amounts of cyanide. This ef 
fect is shown by the experimental 
data in Fig. 8, in which hydrogen 
penetration had been stopped by the 
addition of polysulfide and started 
again by successive additions of cya 
nide until the total cyanide added was 
slightly in excess of that required to 
react with all the free sulfur accord 
ing to Equations 9 and 10 

S CN! CNS"! S (10) 

A small concentration of cyanide 
in excess of that required to scavy 
enge all polysulfide in the system has 
no observable effect on hydrogen 
penetration rate. Thus, in Fig. & 
10’, excess cyanide gave a penetra 
tion rate indistinguishable from that 
obtained prior to the addition of poly 
sulfide 
however, are capable of producing 
very high penetration rates in basic 
solutions. Fig. 9 shows the results 
of an experiment, at a pH of 7.9 and 
with the partial pressure of hydro 
gen sulfide at 1 atm., in which the 
olution contained initially a substan 
tial quantity of potassium cyanide (2 


Large excesses of cyanide 





Table 1—-Corrosion Experiments With and Without Polysulfiae 


(Ammontum hydrosulfide solution, saturated with hydrogen sulfide at 1 atmosphere; 


pil, 4.7; temperature, approximately 80° I 


Polysulfide added 

Weight lose gram 

Corrosion rate, thousandt! 

Hydrogen-penetration rate t 
hydrogen (aq r lay 


; 10 days’ exposure.) 
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g. cyanide ion per liter). The rate of 
hydrogen penetration (Curve I, Fig 
9) increased very rapidly to a maxi 
mum of about 2.5 cé« of hydrogen 
per square inch per day. Thereafter 
the rate gradually fell to essentially 
the same rate as the control (Curve 
II), to whch no cyanide had been 
added. The gradual drop in rate may 
be attributed to the dé pletion of cva 
nide according to Equation 11 


Fe + 2H 6CN ' (presence of 
8-2) Fe( CN), 2H (11) 


The effect of cyanide in alkaline 
solution thus is twofold: The first 
effect is to remove the inhibitor 
polysulfide. The second effect is that 
it may raise the hydrogen-penetration 
rate by a factor of 10 or more when 
the cyanide is present in sufficiently 
high concentration However it 
should be pointed out that the cya 
nide added in Curve I for the pur 
pose of producing a high penetration 
rate is substantially greater thar 
that normally encountered in plant 
experience 

Ferrous sulfate, or any ferrous salt 
when added to an ammonium-hydro 
sulfide solution saturated with hydro 
gen sulfide precipitates 
fide (Equation 12) 


ferrous sul 


FeSO, NH,HS 
Fes NH,HSO, (12) 


This freshly precipitated ferrous sul 
fide, as well as the ferrous-sulfide 
corrosion product on the steel, is ca 
pable of scavenging polysulfide from 
the solution. This reaction is_ not 
stoichiometric, nor is it so efficient 
as the scavenging of polysulfide by 
the use of cyanide The mechan- 
ism of removal of polysulfide is 
probably that the polysulfide is ab 
sorbed on the surface of ferrous sul 
fide. The effectiveness of this re 
moval, as well as the consequent ac 
tivation of hydrogen penetration by 
the addition of ferrous sulfate to a 
solution which contains polysulfide 
is shown in Fig. 10 

Curve I (Fig. 10) represents the 
hydrogen-penetration rate for a sys 
tem of ammonium-hydrosulfide solu- 
tion which has a pH of 8.2 and which 
contains initially 0.13 g. of free sul 
fur per liter. In this experiment a 
substantial quantity of ferrous-sul- 
fate heptahydrate (8 g. per liter) 
was added at point a@ several hours 
after the apparatus had been assem- 
bled. The effect of this addition of 
ferrous sulfate on pH was negligible 
Hydrogen penetration started about 
5.5 days following the addition of 
ferrous-sulfate solution, and increased 
to essentially the same rate as that 
of the control (Curve II), to which 
the same quantity of ferrous sulfate 
but no polysulfide, had been added 
The mol ratio of ferrous iron to free 
sulfur in Curve I was about 7 to 1 
A similar experiment (Curve IIT), in 
which 0.23 g. of free sulfur per liter 
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PENETRATION RATE 


10,000 
CALCULATED PRESSURE, 


FIG. 12 Relationship between observed rate of hydrogen 
iron diaphragm 


penetration 


pressure as 


through an 
calculated from the 
potential 


intially had 
n which the 
sulfur wa 1 to 1 
tivity up to 15 days 

A second addition of & 
rous-Sulfate heptahydrat« 
at point b to the 
(Curves I 
negligible 
penetration rat 
sulfate 
the ability to scavenge 


hence 
oft iron to tree 
showed no at 


been present and 


ratio 


t of fer 
was mace 
already 
and II of 
effect on 
Unlike 
has only 


active SYS 
Fig. 10) 
hydrogen 
cyanide, fer 
effect, viz 
polysulfide 
Effect of Polysulfide on Corrosion 
of Steel 
been 


tems 
with 


rous one 


Corrosion experiments have 
the metal 


of iron strips when these strips have 


made to measure loss 


been immersed in an 
hydrosulfide 
hydrogen 


ammonium 
aturated with 
sulfide at a pressure of 1 
the pre of polysulfide 
summarized 
which wert 
system which 
remained bright 
duration of the test. This is 
that the formation of a 
impervious layer of reac 
the surface of the 
required for the preven 
penetration, but 
rather that polysulfide prevents pene 
tration by direct absorption of the 
polysulfide on the steel surface. The 
Table 1 indicate that the cor 
rate in active which 
hydrogen sulfide at a pres 
sure of 1 atm. in ammonium-hydro 
sulfide solution with a pH of 8.7 can 
be reduced to approximately 
sixtieth by the pre 
fick 

The effectiveness of 
the prevention of 
pendent upon the 
Indeed, the 
solution is increased by the pre 
The reduction in ef 
fectiveness of polysul fide is not 


solution 


atn in 
The corrosion 
in Table 1, The coupons 
introduced into the 
contained polysulfide 
for the 


ence 


data ars 


evidence 
compact 
tion products on 
steel im not 


tion of hydrogen 


data in 
rosion 


ystems 
contain 


one 
sence of polysul 
polysulfide ir 
corrosion is de 
pH of the 
corrosion 


systen 
rate in acid 
sence 
of oxygen.'®)* 
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Effect 
hydroget 
diffusion 


and 


until the pH decreases below approx) 
mately 7.5.('4 

Electrochemical 
Some 


Experiments 
electrochemical experiments 
carried out in which the hydro 
and diffusion voltage 
studied in an attempt to 
understanding of 
the mechanism of hydrogen penetra 
tion and blistering 

The 
1e@S 18 


E..V 


were 
gen overvoltage 
had 
arrive at a 


been 


clearer 


apparatus used in these stud 
shown in Fig. 11. The voltag: 
measured as indicated and re 
ferred to as the electrolysis 
contains the hydrogen 
whenever hydrogen ions are 
charged at the 
diaphragm in 
ment B. The 
as indicated 
diffusion 
tive 


voltage 
overvoltaye 
being di 

surface of the iron 
electrolysis 
D.V mea 
referred to as the 
measures @ 


compart 
voltage ured 
and 
voltage rela 
chemical potential for the atom 
hydrogen adsorbed on the surface of 
the iron diaphragm in diffusion com- 
partment A. The 
about 5 sq. in. in 
thick 

The 
in the 


WAS 


diaphragm 
area and 0.012 in 
which 
rever 


overall reaction occur 


ible hy 
written as 


operation of the 
drogen electrode may be 
Equation 13, which 
ered to occur in two 
14 and 15) 


may be consid 


steps (Equations 


H H (13) 


H (14) 


H H 


(15) 


The fir 
ot disso-¢ 
not electromotively active 
the econd 


electromotively 


14) is one 
recombination 


st step (Equation 


lation and is 
However 
Wy i 
because 
electrical 


ste; (Equation 


active here 
an exchange of charge o¢« 
eur 

It is reasonable to assume that the 
developed by the hydrogen 
half-cell is an explicit function of the 
activity of the hydrogen ion 


voltage 


and of 


of 


and 
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TIME, HOURS 
, : J 


ammonium diffusion 


electrolys 


polysulfide on 
potentials 


the chemical potential of the ad 
orbed hydrogen, and not of 
the fugacity of the hydrogen gas 
the first 
14) iv re 
diffusion 
this 
calculate a 
which would 


atom 
except in those cases where 


tep reaction (Equation 
rhu the 


may be mea 


ve sible voltape 


ured, and 


mav be used to 


voltape 
hydro 
een-gas pressure exist 
if the first-step reaction Were revers 
ible. Fig. 12 is a plot of the rate of 
diffusion of hydrogen through the 
iron diaphragm against the calculated 
The relation 
shown by the graph is consistent 
with the interpretation that the 
gin of the voltage 
from the 
Equation 14 

In Fig. 13 is 
the diffusion electrolysi 
of the addition of 
sulfide to 
as the 
tion of sodium cyanide 
obtained for conditions in which the 
hydrogen was liberated as the result 
of spontancous 
which the electrolysis 
rhe rapidity of the 
electrolysis 


pressure proportional 
ori 
diffusion arises 


slow rate of reaction by 


the effect on 
voltage 
poly 
well 
effect of the subsequent addi 


The data were 


shown 
and 
ammonium 
compartment B, as 


and in 
current 
drop of the 
voltage and the establish 
well below the 
suggest the 
impervious 


corrosion 
wa 
Zere 
ment of a steady value 


reversible voltage forma 


tion of a thin surface 


film, as well as a simultaneous de 
polarization 
orbed atomiu 


Equation 16 


reaction to ume ad 


hydrogen 


con 
perhaps by 


2H HLS (16) 


Phe lower drop of the diffusion 


tape to the reversible potential 
the diffusion of 
through the iron diaphragm 
the 


herein 


iipon the ce 


sation of 
hydrogen 
upport interpretation given pre 
with respect to the 

The complete re 
initial 


viously 
diffusion 
covery to the conditions sub 
the addition § of 
upport all other 


voltage 


sequent to sodium 
cyanide observa 
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14 Flow plant 
j iving polysulfide and 
conducted 


diayram of 


Which have been mad 
ing the 
moter 


effect of cyanide as a 


5—Possible Mechanism for Ac- 
tion of Polysulfide 


The data in the preceding sections 
show that the effect of adding poly 
ulfide to an ammonium-hy 
drosulfide solution is threefold 

1 Hydrogen-penetration — rate 
reduced to virtually zero 
reduced to a 


active 


2 Corrosion rate is 
gible value 
The corroding surface is de 
evidenced by the electre 
chemical experiments 


polarized as 


The effect of polysulfide is appar 
ently not instantaneous, but is ob 
t relatively short period 
(hig Lb) rhis suggests that the 
polysulfide must react with the sur 
face ind that finite time is 


iined in a 


required 
for the establishment of equilibrium 

A consideration of all the 
presented in the 


results 
section 
uggests that polysulfide is absorbed 
both on iron and on ferrous sulfide 
but it is preferentially absorbed by 
ferrous sulfice There are thus two 
mechanism for the ability of poly 


pre Vio 


ulfide to prevent hydrogen penetra 
tion 
l Polvsulfice stops corrosion and 


hydrogen penetration because it 

orbed on the iron surface 

2 Polysulfice with prev 
formed ferrous sulfide to give a 


reaction product which impedes cor 


reacts 


rosion and, hence, hydrogen penetra 
tion 

Because of the rapidity with which 
polysulfide functions (Fig 13), and 
because of the lack of a visible cor 
rosion film when test coupons were 
immersed in polysulfide 
first of the foregoing mechanisms 
viz., absorption of polysulfice on the 
iron surface, 1s 


solution, the 


considered the more 


882 


equipment n 
oxypen 


PROPANE 
=a . 





which 


injections vere 


important one. Further, for complet 
protection against hydrogen penetra- 
tion, this layer 


maintained by the presence of a 


absorbed must be 


light excess of polysulfide in solu- 
tion at all times 

The formation of a completely im 
pervious layer by reaction between 
ferrous sulfide and polysulfide  re- 
several weeks for develop- 
ment, possibly because of recrystal 
lation of the solid phase If the so 
hould deficient in 
polysulfide, such a film would mate 
rially impede the primary corrosion 
reaction 


quires 


lution become 


In a system in which considerable 
quantities of ferrous sulfide are pres- 
ent, hydrogen penetration is rapidly 
diminished upon the addition of poly 
sulfide (Fig. 5), but a more or less 
complete recovery may occur because 
of the slower reaction of ferrous sul- 
fide with polysulfide and the conse 
quent removal of polysulfide both 
from the solution and from the sur 
face of the iron 

Only when more polysulfide i 
present than can be desorbed by fer 
rous sulfide is the system completely 
de-activated The amount of poly 
sulfide required to prevent hydrogen 
penetration at any particular pH and 
partial pressure of ul fide 
would extent 
protected and 
the quantity of ferrous sulfide in the 
system 


hydrogen 
nerease both with the 


or iron urtace to be 


Further, in order to give a hard 
compact impervious film the rea 
tion product between ferrous sulfidk 
and polysulfide may prevent tetal 
spontaneous recovery to the initial 
rate when large concentrations of 
polysulfide have been added and suf 
ficient time has been allowed for the 
recrystallization to occur The «de 
velopment of such a film would re- 
sult in a lower degree of effective 
ferrous sulfate in systems 


ness of 


Compari 
plant 


| 


Soa oe 
| 


EQUIVALENT POLYSULFIDE INJECTION RATE, LB / DAY 


son of effectiveness of pr lysulfide and 


ests as determined by paint can 
technique 


vhich for everal days have con 
tained excess polysulfide Depletion 
from solution of polysulfide by its 
reaction with ferrous sulfide is not 
stoichiometric On the other hand 
reaction between polysulfide and cy 
inide is stoichiometric 

Although ferrous sulfide activates 
vy way of the removal of polysulfide 
from solution and consequent desorp- 
tion from the surface of the iron 
cyanide activates both by this mech 
anism and by the removal through 
dissolution of the protective complex 
iron-sulfide-polysulfide layer Thus 
cyanide is a very effective activator 

hence 
in plant 


for hydrogen penetration and 
it is of greater consequence 
operation than ferrous sulfide 

In order to protect igainst hydro 
gen penetration in a system in which 
cyanide is present, sufficient polysul 
fide must be added to fulfill the fol 
lowing four requirements 

1 -All cyanide 
to thiocyanate according to Equatior 
10 

2 The ferrous sulfide present i 
the system must be 
form the § ferrous 
complex 

3 The steel surface 
ered with an absorbed layer of poly 
sulfide 

1. A slight excess of polysulfide in 
solution must be maintained so that 
the protective film (item 3) 
depleted 


must be converted 


saturated to 
sulfide-polysul fide 


must be cov 


never 


6—Plant Experience: Polysul- 
fide and Oxygen Injection 


Up to the time polysulfide was ob 
erved to prevent hydrogen penetra 
tion completely the only method 
which was partly successful for plant 
wash for the 
Washing fa 

installed to 


protection was water 
cyanides 
were originally 


removal of 
cilities 
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reduce the occurrence of plugging 
leposits, chiefly carbonates and com 
plex cyanides in gas-plant equip 
ment When it was sought to re- 
move cyanide by water washing 
rates were increased approximately 
20-fold to 200 gal. per min., which 
ffected a 60° reduction in cyanide 
concentration in the process stream 
This copious water wash achieved a 
ubstantial decrease in the frequency 
ind severity of blistering, but did 
not afford complete protection to the 
gas-recovery plants 

When the ability of polysulfide to 
hydrogen penetration had 
been clearly demonstrated in iabora 
tory experiments 


prevent 


plant-scale experi 
ments with polysulfide and oxygen 
njection were undertaken 
Effect of Ammonium Polysulfide 

The first plant facilities for evaluat- 
ing the effect of polysulfide were in- 
stalled ahead of a vessel where the 
water accumulation (normally 1 to 5 
gal. per day) consistently blistered 
painted test cans.* Prior inspections 
had disclosed a continual increase in 
the number of blisters in this unit 
The facilities consisted of a makeup 
drum for polysulfide solution and an 
injection pump of adjustable rate 
(Fig. 14) Polysulfide solution was 
injected into the vapor line ahead of 
the condensers, and was carried into 
the accumulator by the hydrocarbon 
stream, normally 1,000 b/d Injec- 
ion polysulfide at various rates 
ontinued — for two 
which time 
»btained 


weet ks, 


during 
encouraging data were 
Prior to 


injection of polysulfide 


into the overhead vapor line, sampl 
f water withdrawn from accumula 

A (Fig. 14) blistered a painted 
teel test can in 14 to 1 hr When 
polysulfide was injected at a rate of 
0.07 Ib. /day free sulfur, the time 


ot 
required for blistering a painted test 


can was increased to 2 hrs Increas- 
the polysulfide rate further in- 

d the time required to blister 
When the polysulfide rate 

F Ib. ‘day of ilfur, the water 
vithdrawn from the r 
failed to blister the can in 12 days 
Iwo days after the injection of poly- 


+ 


accumulate 


sulfide had been terminated, the time 
required for the water samples from 
iccumulator A to blister painted test 
cans returned to its original value of 

to 1 hr 

During the tests additional am- 
monium-sulfide solution was injected 
along with the polysulfide to main 
tain the pH essentially constant. Thi 
was necessary to prevent decomposi 


tion of polysulfide and consequent 
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contamination with free sulfur of the 
hydrocarbon stream 

As might be expected when a low 
vapor-pressure liquid or dissolved in- 
hibitor is injected into a solution and, 
hence, does not come in contact with 
all regions of the vessel, its effective- 
ness can be realized only on those 
portions of the system with which it 
does come in contact It is not sur- 
prising, therefore, that some probe 
activity was found in accumulator A 
during the polysulfide-injection tests 
Similarly, injection of polysulfide so- 
lution had no beneficial effect on the 
corrosiveness of the water from ac 
cumulator B (Fig. 14) Accumula 
tor B normally handles 350 b/d of 
hydrocarbon, and 2 to 10 gal. of water 
per day are removed at this point 

Effect of Oxygen Facilities were 
installed for oxygenated 
water into the same plant equipment 
as had been used for the polysulfide- 
injection test (Fig. 14) Ammonia 
solution was injected along with the 
oxygenated water in order to con- 
trol the pH of the accumulator water 
to essentially a constant value dur 
ing the test 


injecting 


The addition of oxygenated water 
at a rate which represented an oxy 
gen injection of 2 cu. ft/day was suc- 
cessful in preventing the blistering 
of the painted test cans filled with 
water from the depropanizer accumu- 
lator (accumulator A) In addition 
it increased the time required for 
the blistering of painted test cans 
filled with water from the de-ethan 
izer accumulator 


> 


(accumulator >) 
When the oxygen-injection rate was 
increased to 3.5 cu. ft/day into ae 
cumulator A, the paint on the test 
cans which contained water samples 
from both accumulators A and B did 
not blister in a period of 7 days. No 
hydrogen-probe activity was detected 
during the time when oxygen was 
injected into the plant Whenever 
xygen injection was discontinued 
the time required for the water 
samples to blister painted test can 
returned to the original value of ! 
to 1 hr 

The injection of water which con 
tained ammonia but which did not 
contain oxygen increased the time 
required for blistering of painted test 
cans to 1'4 hours which proves that 
the protection of steel obtained by 
oxygen injection is not due merely 
to the dilution effect of the water 

The deactivation of water in ac 
cumulator B indicates that oxygen 
car diffuse throughout the system 
and react with hydrogen sulfide to 
form polysulfide in situ and protect 
the unit 

From the data on the effectivene 

f polysulfide and oxygen in reduc 
deter 
mined by the painted-can method, it 
is seen that polysulfide more ef 
fective than an equivalent amount of 


ing hydrogen penetration, a 


oxygen probably because of the 
slowness of the reaction between oxy 
gen and hydrogen sulfide On the 
other hand, when a sufficient concen- 
tration of oxygen had been used, pro- 
tection was through the 
second unit following injection 
Therefore, the use of oxygen rather 
than polysulfide appears very attrac 
tive for the practical control of hy 
drogen penetration 


obtained 


7—Plant Installation to Control 
Hydrogen Penetration 


Pure oxygen was used in the plant 
experiments for the control of hydro 
ven attack, as described above. Lab 
oratory results have shown that air 
injection is equally effective on the 
basis of oxyeen added to the system 
It is planned that the permanent 
plant installations will consist of 
small air compressors which operate 
continuously and which discharge di 
rectly into the processing stream 

In catalytically cracked streams 
the arbitrary figure for air injection 
has been set initially at five times 
the amount require! for conversion 
of all cyanide to thiocyanate This 
amounts to approximately 10 cu. ft 
min. of air for 20,000,000 cu. ft./day 
of hydrocarbon gas. The thermally 
cracked gas streams contain consid 
erably less cyanide than the cataly 
tically cracked gas stream, but it is 
planned to maintain the same air 
to-hydrocarbon gas ratio in both sys 
ten it likely that this ratio will 
he ubject to change as operating 
accumulated 
Except for the 
light excess of oxygen to take care 
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maintenance of a 
of possible variations in the quantity 
of cyanide produced, there is no ad 
vantage in adding more oxygen than 
required to bring hydrogen penetra 
tion under control. Obviously, large 
should be avoided to 
minimize undesirable reactions which 


exes ‘ of al 


may occur between oxygen and hy 
drocarbons. Furthermore, on the basi 
of laboratory data, it is believed that 
once hydrogen penetration is stopped 
les polysulfide will be 
maintain control than is necessary 
to achieve control It should be re 


required to 


emphasized that the use of oxygen 
or polysulfide for control of hydro 
zen penetration is only effective in 
alkaline solution; and, in order to 
minimize undesirable reaction pH 
hould be 


ammonia injection 


maintained above 7.8 by 
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stacks like these at three refin 
of the Llandarcy, Wales, unit 


New Flare Stack Design 


Anglo-lranian whips weight, foundation problem 
with cable-guyed supports resembling TV masts 


I IVE refinery flare stacks, look 
ing more like budding television 
aerials, have been erected at three 
Anglo-Iranian Oil Co. plants in Great 
gritain. Two are being used at Llan 
darcy, Wales, one at Grangemouth 
Scotland, and two it the Isl ot 
Grain in the Thames estuary 

The peculiar appearance of these 
stacks is due to the steel-lattice 
masts which hold them. It’s believed 
this is the first time such a support 
mast has been used in the oil indus 
try Designed, built and installed by 
British Insulated Callender’s Con 
struction Co, Ltd. to Anglo-Irania: 
specifications, this unusual structural 
design was chosen because 

1—The combined weight o 


32', TONS ARE BASED on this 


rocker bearing, giving the structures 
free movement in high winds 
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FLARE TIP and upper superstructure at left. A flare tip 


stack is 2.3 the steel \ tions for an unstayed, conventional proximity area for other refinery op 
mparable self-supporting struc tower on the marshy sites involved eration 

3 The extreme height of the Drawn up on principles similar to 

would have been extremely structures minimizes ground heat, al those used on the 750 ft. television 

ult t provide reliable founda lowing more xtensive use of the i lé of the British Broadcasting 
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yStem, the refinery masts are 235 ft 
high, holding a stack 250 ft. high 
and 2 ft. in diameter Waste gase 
from catalytic crackers and other 
ignited at the 
flare tops by a constantly burning 
flame Klectrically operated flame 
propagation unit are used to re 


proce ng units are 


ignite pilots in case of failure. Cro 
ectional area of the tack is based 
on & maximum rate of waste pas 
flow of 1! 
maximum temperature of flame is 
estimated at 1000 F, During maxi- 
mum discharge the flame may attain 
a length of 50 ft 


million cubie ft per hour 


Supporting masts are triangular in 
cro section with 6 ft. wide faces, 
corner members being two standard 
angles battened together Total 
weight of the mast is 21 tons. It is 
braced by 7 ft. long panels, with the 
exception of the two adjacent to the 
stay attachment point which are 5 
ft. long An outside caged ladder 
reaches a protected work platform at 
235 ft., with rest ledges every 60 ft 

At the 174 ft. level, three stays 
ire attached to the corner members, 
with ground ends secured to con 
crete anchorage through a length 
cross-head 
parallel 


sdjuster comprising a“ 
vhich lick along two 
crewed rod This makes sure cal 
culated till air tension are im 
posed in the ropes during erection 
and also takes up any inelastic 
itretch developing during usape 


Unique bottom support is given by 
1 rocker bearing formed between two 
teel plate it the mast base Phe 
lightly convex A 
in. diameter steel ball recessed 
equally and centrally into the bear 
ny takes the horizontal shear, and 


lower plate is 


free angular movement to the 

mast Under a 75 mph wind, struc 

tural capacity, the mast head move 

4 ft. from perpendicular 

Although it would have been mr 
economical to use two sets of 
porting guy ground condition 

both Grangemouth and the Isle of 

(;rain were likely to cau unequal 

ettlement of tay anchorage and 

would have put damaging 

the mast unk frequent 


ents were made 


Different types of foundations wer 

d at each of the three site be 

se of Varying ground condition 
At Llandarcy the earth is firm. and 
although there is a general slope of 
aD conventional foundations were 
possible for mast and stay anchor 
age However, one of the Llandarcy 
tructures was so oriented as to place 
one stay anchorage in a 30 ft, depth 
of newly-made pround This prob- 
lem Was overcome by replacing one 
tay with two others, each attached 
to a face of the mast These stays 
have a horizontally included angle of 
120 and are secured to the mast 
through special frames to let their 


SAH 


lines of action pass through the cen 
ter of the mast section The ar- 
torsional forces 
which would have arisen had both 
stays been attached to a single plat 
on the corner leg This method, it 
is reported, can be used on any guyed 
mast to overcome difficulties of sit- 


rangement avoids 


ing stay anchor blocks due to ex- 
isting obstruction: 

At the Grangemouth refinery, all 
buildings are founded on reinforced 
concrete rafts because of the soft 
ground The mast foundation her 
is an octagonal raft, 1 ft. deep and 
30 ft across oppo ite faces with 
eight radial stiffening beams, 1'. ft 
wide, projecting 2', ft. above the 
raft at the center and tapering to a 
depth of 1! ft. at the end 3ase 
dimensions of the stay anchorages 
were enlarged to compensate for the 
low bearing values 

As piles gave reasonable bearing 
values on the Isle of Grain site, the 
mast bases each consist of four piles 
15 ft. long and 1 ft. square, capped 
with a reinforced concrete head 


The flare stack itself is a 2 ft 
diameter mild steel pipe, *, in. thick, 
made from 25 ft welded 
together after installation Total 
weight is 11'% tons During ere 
tion, the first section of the stack 
which included an entry for the hori 
zontal run from the process units 


sections 


was placed in position and the weight 
taken through three adjustable dis 
tance pieces inserted under a 

specially welded to thi ection 
pipe and resting on the supporting 
frame of the mast ,efore 
the vertical stack, the horizontal pipe 
enters a knock-out drum, & ft. in 
diameter and 16 fl. long, which trap 
any liquids carried in suspension bs 
waste gase The bottom vertical 


t bolted plate underneath 


joining 


ection ha 
which can be removed for mainte 
nance 

After the masts were put up, ad 
ditional flare tack ections were 
hauled to the top and positioned by 
through the structure At 
one end of each section a 4-in. wide 


welded 


lowering 


ring, 25 in. in diameter, was 
to form a short sleeve with an ove! 
lap of 2 in The bottom edge f 
each section was lowered into the 
ring overlap at the top of the lower 
ection When the complete stack 
was installed, these junction were 
fillet welded to make one continuous 
pipe 

Stacks are supported 
with the mast by horizontal frames 
spaced 7 ft. apart. Contact is mad 
between stack and frame by thre« 
2-in. diameter rollers spaced equally 
round the = circumference Rollers 
Were necessary since after welding, 
the complete stack was raised 4 in., 
and the support point was taken to 
the 205 ft. level Lifting was dons 
by jacks at the mast bas« Weight 


centrally 


£ the stack was transferred to the 
top support and rested on three ad 
justable distance pieces inserted be 
tween a collar on the pipe and mast 
frame These distance pieces wert 
eventually welded into position, at 
the collar and frame to make a 
rigid fixture During lifting, lower 
listance pieces were adjusted to fol, 


low the stack in case of jack failure 


Suspending the stack at the 205 
ft. level limits its increase in height 
due to thermal expansion to that of 
15 ft. above the support point. Ther 
mal expansion beneath this point 
reflected downwards 


The flare tip consists of two con 
secutive sections attached to the top 
of the stack First, a 2 ft. section 
of stainless steel-lined pipe contain 
ing the flame arrester is flange bolted 
to the stack top Flange bolted to 
this is the final length of stainles 
steel pipe 11 ft. long, which opens 
out to a bell mouth 5 ft. 8 in. across 
This final section is heavily coated 
internally with an insulating refrac 
tory material solts rather than 
welding are used so the tip can be 
lismantled for maintenancs 

After completing the two masts at 
Llandarcy, it was found necessary 
to inject steam into the flare tip on 
one stack, through a 4-in. diameter 


pipe, to minimize smoke output 


The ignition system = consist it 
ynopsis, of a constantly burning 
pilot flame and a push-button opet 
ated flame propagation tube for use 


vhen the pilot fail he pilot flame 


la 
3 fed through a 1-i r stand 


ird mild steel mm the re 
finery fuel ga en Top 11 ft 
Lion of this pi 
propagation 
3 in, in diam 
with the 
p lot head It 
liameter pipe 
tem 
Fuel enter 
tr ! i eri 
as air mixture 
lependent high 
fixed to the 
cial alle 
tep-up tran 
tion tube remai 
t button is 
mtrol room 
the spark plug 
olenoid-operat 
the flow of fuel 


At the mast 

660-voll, flame-proof junctio box 
with a 600-volt gras wo re lead 
covered teel wire, irmored 
served with compounded cable lead 
ing to a compound-filled T service 
box at the guy attachment point (174 
ft. level) The service box is con 
nected by short length rf 
cable to the primary terminals of 
two 440/10,000 volt transformers 


similar 
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WHAT ARE YOUR QUESTIONS ON 


Infrared for Process 


@ Why determine plant stream composition? 


® Is inadequate composition control costly? 
@ Where should the process sample be taken? 


® How are analyzers used in automatic control? 


By D. E. BERGER 
Phillips Petroleum Co. 
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infrared analysis of 
both the 

catalyst 
that 
‘rsion 


samples which 
long term and 
decline, It can 
correction 
made only in a 

%° fashion following the analy 
re port 


represent 


hort term 


bn een for loss of 


can be 


Operation at constant conversion 
ved highly desirabl Zut 

difficult to this type of 
weration by use of 
ad temperature control 
Phe « 
mponents in 


1 18 Dells 
obtain 
even cam-oper 
several 
cracked gas with 
used to follow and 
control conversion, and to make rapid 
the catalyst decline 
infrared analyzer or 
another specific composition analyzer 
used to report, for example, 
butadiene content of the cracked 

An override 
temperature 
the 


rrelation of 
the 
can be 


one or 


mversion 
eorrection§ for 
lo do this, an 
can be 
the 
rf continuously 
trol of 


macs 


con 
reaction 
by 


may be 


either operator or auto 
matically 
this way 


be achieved 


conversion control may 
In such a problem, tem 
urement and control is 
since catalyst activity 
must be taken into 


In 
perature mea 
ufficient 
decline 


not 
and also 


account 

Separation of isobutane from nor 
by fractionation is some 

Here—by virtue of the 
liquid and vapor phases 
temperature and composition 
nterrelated. Then with 
constant, composition and 
directly related 


mal butane 


what similar 
coexisting 
pressure 
are 
held 


perature 


pressure 
tem 
are 
If only two components are present 
may found by inter 
between boiling points 
the fixed 
100 


be 
the 
components at 
For example, at psia 
boils at 122.5° F. and nor 
butane boils at 145.5° F., there 
a 5050 mixture will boil at 
rhe analytical sensitivity then 
that a change of one degre+ 
to about 4° 


composition 
polation 
of the 
pr 


pure 
sure 
isobutane 


uch 
is equivalent change 
n composition 
third fourth 
ent at the temperaturs 
point the 
the interpretation be 
uous. This simply means 
system, a 


However, if a 
ponent i 


or com 
pre 
ie correlation i 


chanped 
amb 


“MSUTINE 
and 
ore fi 
sufficient 
available for 
fron 


that in a binary 


number of equations is 


calculation of composition 


mperature 


With additional components 
equations are needed 
obtained only by « 


by measurement of 


‘ 


pre 
Thess 
ompositior 
other 
arily 
fixed 


am be 
“anary 

cal propertie no neces 
sumption of 


the additional 


specifi r by a 


meoentratior ot 


com 
ponent 

o-butanizing fractionator 
and isopentane 
the feed 

an and 

rom the accuracy of 
trol correlation, A 
tration of per cent propane at 
measuring point 


In a dei 


opam are generally 
stream in vary 
thereby detract 
the binary 


change in 


vent in 
uunts 
con 
concel 
one 


the temperature will 


SSS 


the 
is equivalent 


temperature about 3 

to about a 12%; 
concentration 
determination 
infrared analyzer 
method of control 
either isobutane or 
a certain point in 
the analyzer 


change 
which 
change in 
Again 
means of 


isobutane 
composition 
by 
offers a 
sy analyzing 
normal 


an 
spec if i 
for 
butane at 
the column and 
to actuate the column control sys- 
tem to maintain the concentration 
constant at that point, the operation 
held at steady state 

An economic analysis of an analyz 
er-control installation is a very dif 
ficult problem due to the fact that 
statistical analyses of operations with 
out and with the analyzer must be 
made and compared 

Financial returns of several thou 
sand to several hundred thousand 
dollars per year estimated on a 
number of analyzers installed in Phil 
lips’ plants. The instrument payout 
therefore, range from a year 
down matter of days 

To the possibilities of 
analyzer control of the isobutane——n 
butane separation, a series of calcula 
tions were made, assuming some quite 
realistic conditions. A 50-plat« 
tionating column of sufficient 
eter to handle the loads imposed by 
the 5-1 reflux-to-feed ratio is to be 
used to separate a natural butanes 
feed containing 25° isobutane and 
n-butane 

Current practice dictates that near 
ly complete recovery of 
be obtained, so generally the n-butane 
kettle product is of high purity and 
the isobutane overhead product of 
lesser purity. To produce a_ kettle 
averaging 2.35° isobutane 
assumed that a 1.4% isobutans 
stream will be produced for one peri- 
od, then a 3.3° isobutane stream 
produced for an equal period This 
kettle product when blended would 
average 2.35°> isobutane. The two 
overhead products corresponding to 
the two kettle products when blended 
will 91.5¢ isobutane 
spectively 87.4 and 96.3% 

Another 


using 


can be 


are 


times, 
to a“ 
evaluate 


frac 
diam- 


Le 
ide 


isobutane 


produc t 
it is 


AVCTAaALSE ire 


isobutane) 
that 


ealculation shows 


with very steady 
producing a kettle product of the 
previous averaged composition, the 
corresponding overhead product com 
position will be 95.0% 

Another calculation 
lowering the 
1.7 to 1, the 
be made as in 
with the 
energy. 


operations when 


isobutane 
shows that by 
reflux-to-feed ratio to 
Same products could 
the averaged case 
expenditure of 5.8°% less 

This capacity increase of several 
per cent may seem small, but when 
multiplied by the usual several hun 
dred thousand gallons per day feed 
to natural deisobutanizers it becomes 
quite a sizeable figure. Also, when 
the investment in equipment per unit 
of capacity is considered, the value 
of a relatively inexpensive increase 
n capacity becomes evident 

There will be comments for and 
against this method of evaluation, but 
evident that when the equip- 
ment is already loaded to capacity 
and when high recoveries and purities 
of products are desired, then the 
benefits derived from precise control 
may taken in the form of purity 
increase, recovery increase, energy re- 
quirement decrease, capacity increase 
combination of these 

In cases where products of higher 
purity than those used in the example 
are desired, the benefits can be much 
yreater than those calculated. It has 
shown by several installations 
the infrared analyzer can be 
to obtain this very steady type 
of control of butane splitter columns, 
when the continuous analytical] in- 
strument serves as a guide for the 
operator or better yet when it is 
in an automatic control system 

Selecting points for sampling an 
isobutane-normal butane fractionating 
system for infrared analysis requires 
that several made. The 
first is whether continuous data are 
desired for material balance and 
duction purposes, whether the analy 
a guide tor oper- 
whether the instru- 
used ontrol de- 


ypdue 


it is 


be 


or some 


been 
that 


used 


used 


decisions be 


pro- 


sis is to be used as 
ator control or 
ment is to be 


vice. If 


as a ¢ 


material balance and pr 
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t uw 
product 
tion sy 
anaiyzZze 
In one of Phillips’ refineries, the 
operation of a deisobutanizer is in 
dicated by analyses of an isobutan¢ 
tream and a n-butane stream, each 
which has been further fractionat 
upon leaving the deisobutanizer 
method results in a moderate 
ime lag but is adequate for monitor 
ing purposes. In another of Phillips 
refineries two deisobutanizers in pal 
‘balanced by the 
maintaining 


allel operation are 
operator by 
isobutane concentration 


head product of each column 


This would be a good control possi 
Dility except for the fact this ana 
lyzer’'s duty i five 


Stream cycle 
analyses. A third analysis performed 
by this instrument monitors the n 
butane production from this system 
Which indicates the averaged kettk 
product isobutane content 


good examples of the 


These ars 
material bal 
ance type of plant analyses 

For automatic control use, sampling 
of the material on a plate in the 
olumn itself is preferred. From the 
nature of the concentration gradients 
of the various components through 
out the column, regions of rapid con 
centration change of key components 
with the presence of only small con 
eentrations of light and heavy com 
ponents may be found, and _ these 
are the best places for sampling for 
automatic control purposes 


In general, these sensitive sample 
midway be 


tween the bottom of the column and 


locations occur about 
the feed entry and midway between 
the feed entry and the top of th 
olumn. Therefore, we have automatic 
control analyzers taking samples from 
plate such as the 5th, 10th, 16th 
24th, 68th and other of column 
separating a wide val compo 
nents 


Automatic Control 


akin e2 ¢ a con 
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by rate of flow or liquid level instru 
ments, the system becomes in effect 
al 


a balance type of control 


with the analyzer determining the 
percentage ¢ the feed taken off 
one product such that a specific « 
position is maintained at the ana 
lyzer’s sample point. By difference 
then, the other product 


taken oft 
under liquid level control. Since re 
boiling steam and reflux are direct 
ly related, one is put on rate of flow 
control and the other on liquid level 
control 


It is particularly important to ad 
just these two instruments properly 
30 that very smooth operation is ob 
tained, since the quantities of ma 
terials handled are usually large, and 
When near maximum load conditions 
moderate changes in rates could cause 
column flooding. A pneumatic-set rate 
of flow control may be used with 
the liquid level control overriding it 
to prevent large udden changes in 
rate. Using a pneumatic set rate of 
flow control on the stream which the 
analyzer is to control will result in a 
very stable system and it provides 
protection against analyzer or sample 
system failure 


Two typical systems used in Phil 
follows. The first 
involves rate of flow control of feed 


lips’ plants are a 
and steam, accumulator liquid level 
control of reflux, reboiler liquid level 
control of kettle product, and ana 
lyzer control of overhead 
Here, pneumatic set rate of flow 
control is used on either or both re 
flux and overhead product with liq 
uid level and analyzer overrides, re 
spectively 


produe t 


The second system is different from 
the first only in that the 
on rate of flow 


reflux is 
ontrol and the steam 
is on accumulator liquid le 
trol 

Other composition 
De sed in these 
example, th ect 


fractionat 


Sample Preparation 


ne ample 


supplied by steam at the 
pressure reduction 


Normally 
scale and dirt are found in the 


small amount 


est streams so filters are u 
prevent clogging of pressure 
Otten 
hydrocarbons are present in 


ing valves water and 
liquid 
he sample stream and these are 
removed or ought to constant trace 
amounts by means of sample washing 
and scrubbing equipment 

To keep a relatively constant flow 
rate of sample to the instrument, a 
lifferential pressure type of flow con 
troller is used along with a rotameter 
flow indicator 

ro select and direct the variou 


for multistream 
standardiza 


gas streams required 


analysis and automatic 
tion of the infrared analyzer, solenoid 
or cyclic valves are used in conjunc 
tion with a circuit) within 
the analyzer 
system and the 
built into the analyzer itself so that 
the proper components are included 
in the analyzer installation and are 
Installa 


timing 
Portions of the 
switching valves are 


ample 


accessible for maintenance 
tion of the solenoid valves and the 
related electronic 
proof housing helps to keep the in 
‘tallation neat as well a sate 


3 within an explosion 


Presentation of Analysis ‘The sam 
ple stream composition 1s penerally 
recorded on a circular or strip chart 
located 

Since 


type potentiometer recorder 
control house 


calibrations 


in the process 
most infrared analyzer 
are far from straight lines either a 
pecial chart and scale must be made 
to conform to the calibration curve, 
0 in certain cases, electronic clr 
cuits may be employed to linearize 
the record, or calibration curve or 
table must be used, and this is tre 
quently done 

A large number of persons in the 
departments of Phillips Pe 

and Phillips Chemical 
ontributed greatly to the 


ial instrumentation 


yperating 


The instrument 
ensitization and 

ult of cooperative 
oups in the Re 
Department 

uch is due the 
of the earch Di 
Application 


Experiment Station 


trument 


ent and Equipment 





A New Approach to Handling 
Your "Mentally III Workers 


Psychiatrist says cure is for management 


to stop coddling,” require performance 


- oo petroleum industry like 
other today has a@ serious psy 
cnhiatrie problem 


through having 


more emotionally ill workers on it 
payrolls, Gerald Gordon, M. D., of the 
DuPont Co Wilmington, told the 
API Refining Division at its 18th Mid 
Year Meeting in New York last 
month. For industry in general, at 
least 25° of the 
nvol 


working force is 


The elusiveness of the problem otf 
these people a workers 
arise from the fact that the men 
tally sick employe does not differ 
basically from the normal 


handliny 


average 
employe except in. the 


individual 


degree of hi 
productivity. He is, how 
excessive number 
absenteeism, and indu 


causing an 
f injure 
trial and personne! relations problems 
with the result that plant output 
affected 


To meet the 
believe that n 


situation, Dr. Gordon 


many instances 4a 
new line of action by management is 
needed, and one that is practically the 
opposite of the “coddling” of the emo 
tionally upset workers which is com 
monly practiced Management and 
supervision can successfully rehabili 
tate many emotionally sick employe 

by requiring normal performance he 
“aid he 


those who have had the most don 


ickest employe ; seen are 


for them, and the least expected of 
then 


Supervision has the direct respon 
ibility of seeing to it that all em 
ployes work productively and safely 
If supervisors evade this responsibil 
ity then they too becoms mentally 
ill and promote the ame illness in 
their subordinat« 


In organizations where we find 
straightforward, direct-dealing leader 
hip, we find good morale, good pro 
ductivity, few accident few person 

and reasonably 
tated 
weak and 
we have the opposite, and mental ill 
ness besick 


happy 
Wheres 
vacillating 


\ Dr. Gordon 
leadership i 


It is in industry that many of the 
earliest signs of failure through men 
tal liness of workers may be seen 
he said. This 
ment and supervision an opportunity 
nowhere else, to do a 
mental hygiene which 
will benefit the employe no less than 


situation gives manage 


found almost 
real job of 
industry 


The work of Dr. Gordon has been 
with the DuPont Co., where he has 


MoH) 


been associated with investigative and 
experimental work introduced into in- 
dustry by Dr. F. W. Dershimer in 
1943. The company has provided the 
opportunity to do psychiatric research 
among a group of normal people a 
work, and to make recommendations, 
but the management has rightfully re- 
erved for itself the establishment of 


policy and final decision, he said 


Studies were carried on in one Du 
Pont plant where 7‘) of the total 
personnel were een in psychiatric 
consultation in the first 5 yrs. Em- 
ployes who came in for consultation 
had been referred by plant physicians 
upervisors, or came in of their own 
accord. They all had emotional diffi 
culties ufficient to 
their well being and productivity. The 
yroup interviewed by no means in 
cluded all the mentally sick employe 
in the plant. Dr. Gordon said his ex 
perience and the observations of 
led to the conclusion that thers 
were probably 


interfere with 


others 
three or four time 
more patients than had actually been 


Statistical analysis revealed the pa 
tient group to be a fair sample of the 
plant population as to age 
health responsibility 
and social and economic status. The pa 
tient group did differ from the aver 
sin that they contributed 
more to the problem of absenteeism 
They had a 
centage of accidents than the rest 
of the plant. They furnished an ex 
cessive proportion of the industrial 
and personne! relaticns problems. They 
had contributed greatly to dispensary 
attendance and had taken a dispro 
amount of time f the 


service 


administrative 


age employe 


significantly greater per 


portionat« 


physicians, nurse 
shop stewards 

Not only does th 
orb an excessive ex 


. 
pensive medical and benefits 
which the company provides, it was 
emphasized, but they 
sufficiently productive 


own weight 


often not 
carry thelr 


“Review of medical records and 
other data,” said Dr. Gordon in 
dicated that the emotionally sick in 
dividuals had set a pattern of poor 
productivity early in the course of 
their employment. This pattern has 
persisted grimly throughout the years 
without regard to type of job, per 
sonality of the boss, location of work 
or any other extraneous circumstance 
so long as no ¢ 
taken.” 

Contrary to 
Gordon's studies brought out that lack 
of job security did not contribute to 
the emotional Many long 
service employes, who had as nearly 
complete job $e ¢ urity as 
were most anxious and 
their work. Not one case was found 
where the individual blamed his dif 
ficulties on materia] insecurity, 
where this existed in fact. The very 
real material insecurity occasionally 
encountered was apt to be the result 
rather than the cause of the mental 
illness 

The records also disclosed that 
many well-intentioned efforts had 
been made to help these emotionally 
disturbed workers. They had been 
paid disability wages for sickness af 
ter sickness, and 40-50 days per year 
lost on disability wages was found in 
Medical attention had 
been lavish. Dispensary visits for med 
ical and surgical conditior 
reasonably excessive 


rrective teps were 


popular opinion, Dr 


illnesses 
possible 


insecure in 


even 


many Case 
were un 


Dr. Gordon emphasized that these 
those of 
To treat these 
people as though they were 


cases Were in no instance 
real job malingerers 
takers 
is to confess ignorance of the nature 
of the 
possibility ot Ipi lt he 
The nervou } 


disease and to eliminate any 
ufferers 


plaining 





Meet Dr. Gordon 


Gerald Gordon, MD. is a_ psychi 
the staff the Du Pont company 
divisik » received his MD degre 
interned at 
In 1941 
he vol 
service in 


the U. of Louisville in 1938, and 


California Hospital in Los Angeles 
ifter two years of private practice, 


unteered for emergency medical 


England, and from 1942 to 1945 served as a 


medical officer with the U. S 


Army 


there 


While in England he received special train 


ing in neurology and psychiatry 


British 


mental hospitals and schools. He returned to 


private psychiatric 
and joined Du Pont in 1946 


practice in Wilmington 
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Handling ‘Mentally Iil'’ Workers 
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will make him often is not 
the answer to 
brought out 


improvement 


happy 
the problen it 
Here too, after a 
the patient is just as 


before, or more 


was 


‘ 


briet 
upset has 
ompletely 
requiring another 
When consulted we 
these measure 

patient 
end that 
job, the sam« 


as 
a < new set oft 


transt« 


treating 
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supervision keep 
iob, and by 
Sie that 


said Gordon 


results have been 
the 
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good in 
those « upervisor 
the 


, 
self to 


has 
him 
itable hostile re 
the patient to 


where 
health 
the 
action the part of 
this unusual treatment. This is the re 
action of the spoiled child when final 
ly spanked and made to 

The common 
upsets are 
should be 
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and as fever in 
The upset caused by 
vous patient buckl 
his responsibilities is 
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emotional upsets 
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the employe d 
circumstances, by 
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wn under 
edatives or 


appeasement, is treatment 
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boiled 


cure 


other 
and 
mental 


hard 
itselt 
supe rvisors 


hand, just being 
tough does not ot 
illness. Poor 
their subordinates 
lessly upset ail the 
bringing any problem to a solu 
tion. There is why 
should not feel sympathy for the 

hurt o1 employe 
his difficulties 


ympathy 


may keep sense 


time, Without 
ever 
no reason we 
Sit k 
failings even when 
he has brought 
himselt rhis 


must 


on 
howevet! 
actions toward kind 
the 


own 


guide 
towards 
himselt 


which 


our 


ness making individual 


his behavior 


led to his 


correct 


has failure 


For have had em 
ployes who were 
set at us for 

remain on shift 

certain that the 
causing their ulcers. Yet 
they have and thanked 
us, perhaps two years later, for mak 
ing them their responsibilities 
As they ultimately the 
they valid 
only 


example we 


very angry and up 
insisting they should 
work, when they were 
irregular hours were 
tomach 
come back 
face 
realized 
not 


cx 
and 
their 


cuses pave were 
for 


grow 


were EXCUSES avoiding 
responsibilities to up and act 
like adults. In this process they do 
actually grow up and do become even 


better men and employes 


“Our experience has led us to con 
clude that have every right to 
expect the emotionally sick individual 

a better employe when 


we 


he re 


API Refining Committees Reveal Latest Projects 
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TO HELP YOU DESIGN FRACTIONATORS 
Stripping and Rectifying of 
Multicomponent Systems 


No. 4 in a Series 


By ROBERT R. WHITE 
Dept. of Chemical and Metallurgical Engrg. wisi Feed Comp 
University of Michigan ponent mole fraction 


u 


quaternary mixture I Lh 0.415 
0.277 
0.185 


0.123 


er of i ser will now 


ten of N component 


NSN w 


Keetifying Columns ~ 
be expected from the discussion of ternary p 
m, the relationships for rectifying columns are 
imilar to that for stripping columns in all respects B. The ternary zone of infinite s ~ leLermine 
Phi >» illustrated by the solution to the analogue of by extrapolating the feed tie line ) 0 and using 
the preceding example problem the resulting composition and L } ive equation 2 
\ aturated vapor feed ha the following analysis 
Relative 
Mole Fraction Volatility 
Component “ay ’ 
O.415 3.375 , OTF 1.000 
0.277 2.25 
0.185 1.50 oes 
O23 1.00 oF 1.000 
This feed is to be enriched in a rectifying column to 1.000 
produce distillate products containing the following con 
entrations of the most volatile component, a : 1.0) 
500 : 1.000 
576 
620 
704 
SOU 
Compute the minimum reflux ratio, the composition 
of the distillate product and of the infinite stage zone 


for each case 


Solution: 
pping colums there are three | 
Zon Which may limit the reflux 
uaternary zone, a ternary zone and a bin: 
The quaternary zone of infinite n 
XN (1 
ave at minimum lt © long as all f \ 
are present — 
equilibrium 
plane specify The location of the point D 


this zone i ie feed vape and infinite stages is shown in Fig 


in 
C. The binary zone of int 
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SPECIFICATION 
PLANE, Xap 


Osy00 O41 
415 
roi, the inter thie 


that both the ternar 


and quaterni t 


ape dleve lop at mini 
product composition 1 


point D ! 


ternary zone of infinite 
the point D. representing 
the extrapolation of the 


nfinite stage Thu 


f 
n plane 
represents the 


and the quatern: 
000 


pecil cat 


the binary Zome infinite 


The distillats 


Intmmun "e 


infinite tape 


tillate prod 


— , ' 1 0.200. The 
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BINARY ZONE 
of 


TERNARY ZONE 
OF 


INFINITE STAGES 


composition in the binary zone of infinite Stages per minimum reboil ratio the most volatilk component a 
mits the calculation of reflux ratio as disappears from the bottom product, and a quaternary 
and a quinquenary zone of constant composition devel 

DV 0.800 0.503 ops simultaneously similar to Fig. 2 Ref. 1 for a ternary 

L.V 0.503 0.402 vyystem and Fig. 6 Ref. 2 for a quaternary system. The 

composition of this bottom product, .s,, may be cal 


culated as follows 
Multicomponent Systems 
By an overall material balance 
The relationships which have been shown for binary 
ternary, and quaternary ystem may be generalized 
for ystems containing any number of components and 
may be illustrated most clearly by the problem of cal 
culating the minimum reboil ratio required for strip By a material balance of component a 
ping the following five-component mixture to produce ponent a is absent from the bottom product 


bottom products of various specifications 


Feed Composition 
Mole Fraction Relative 
Component Volatility 
O.20 2 488 
1.728 5 , 2.458 
1.44 
1.20 


1.5712 


The values of z,,, are listed in Column 5 of Table 
Assuming that the feed is a saturated liquid, it ha The composition of the liquid in the quaternary zone ot 
been shown that at the minimum reboil ratio, the con constant composition a may now be calculated fron 


positions in the various possible zones of constant con the values of x,,., and the value of L/V and are listed 


position or infinite stages is a function only of feed n Column 6 of Table 3 

composition, the particular zone which occurs depend Tt hott ‘ ‘ 

a le ottom produc composition I 

ing upon the bottom product specification. Thus, for ' ‘at tl boil , 

fied so lat a 1 minimum reboi ratio 

the above mixture, there can be a quinquenary, quater - til ‘ ' } , ¥ 

volatile components, a and b, disappear fror 

nary, ternary, or binary Zone of constant composition sssety Beg PI 

product and a ternary and quaternary zon: 

The quinquenary zone occurs at the top of the col 


composition develop simultaneously similar i 

umn, its composition being that of the feed and its Ref. 2 for a quaternary mixture. The composition of 
equilibrium vapor The composition if the equilibrium the bottom product mav be calculated fron the com 
vapor calculated is presented in Column 4 of Table 3 position of the quaternary zone of constant composition 


The bottom product may be so specified that at the and the fact that a P 





Table 2 
(‘on D ‘ if Ak O37 
i/K 


ponent 
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fraction greater than zero, all of the components are 


distributed between the bottom product and the over 
head vapor and at the minimum reboil ratio, the zone 
of constant composition will contain all of the com- 
ponents and its composition will be that of the saturated 
liquid feed and its equilibrium vapor. Thus, in the prob 
lem under consideration, if a 0.01, the minimum re 


boil ratio is 


0.317 0.01 


O.200 0.01 
The complete composition of the bottom product may 
be calculated from the relation 


(L/V)a2i, 
L/% 


» 
(12) 


the concentration of the least volatile component 
is specified in the bottom product at a value between 

1.728 ~ I and 4 (Columns 1 and 5, Table 3) such as a 
1.3731 , 0.30, at the minimum reboil ratio, all of the component: 
are present in the zone of constant composition at the 
The values of s’,,, are listed in Column 7 of Table 3 feed stage and the calculation is similar to the preced 
The composition of the liquid in the ternary zone of 
constant composition, 2 may now be calculated fron 
the values of sy, and the value of (L/V)’ by equa 


tion 7. These values are listed in Column & of Table 3 


Finally the bottom product composition 4 » may 
be specified so that at the minimum reboil ratio, the 
three most volatile components, a, b, and c disappear 0.1271 
from the bottom product and a binary and ternary zone 
T 0.2000 
of constant composition develop simultaneously rhe 
composition of the bottom product may be calculated 
from the composition of the ternary zone of constant If the concentration of the least volatile component 


composition and the fact that a 0 as follows so specified that a y 0.3248, a quaternary 


and quinquenary zone of constant composition will de 


elop simultaneously at the minimum reboil ratio, the 


composition of the bottom product will correspond to 


that listed in Column 5 of Tabl ; and the value of 


1.584 (Equation 5) 


‘ y are listed in Column 9 o If the concentration of the least volatile component 
and the composition of the lquid and vapor in i © specified that 2, ,,, . rnp such as a 
binary zone of constant composition are listed in 0.40, a quaternary zone of constant composition de 
umns 10 and 11 velops at the minimum reboil ratio, the most volatile 
If concentration of the most volatile component component disappearing from the bottom product. The 


fied in the bottom product as a finite mol value of L/V is caiculated from the composition of the 





Table 3 


] 6 
Con 1 


ponent 
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constant composition (Column 6 


Oo100 


O400 


0.221 oO400 


omposition of the bottom product 


equation 13, similar to equation 12 


vhen a is so Specified that a y 2 y 
a ternary Zone of constant composition 


num reboil ratio and 


Again, the composition of the bottom product (three 
components) may be calculated from equation 13 using 
the omposition of the ternary zone of constant com 
position 

Finally when a is pecified that a 
10 such a ! 0.75, a binary zone of constant con 


ym on develops at minimum reboil ratio and 


(1.0) (0.333) 


omposition of the botton product (two 


ay be calculated from equation 13 using 


the « “ ic of the binary zone of constant com 
position 
When concentration of a component of interme 


specified in the bottom product y 


the calculations are similar in all respects to those wher: 


the least volatile component is specified. Therefore vher 


y or when z,; 


When specifying a component of intermediate volatil 

t may be that sz,, t fiep and also 2 j 
i I In such circumstances there are two pos 
sible bottom products with infinite stages and minimun 
reflux as illustrated previously for ternary systems in 


1 and for quaternary ystems in Fig. 11 


at the above principl 
methods of calculation may be 


ntaining any number of component 


Feeds Other Than Saturated Liquids or Vapors 


As was discussed in the stripping of binary mixtures 
the composition in the zone of infinite stages at the top 
of a stripping column or the bottom of a rectifying col 
umn is determined by the equilibrium tie line which 
passes through or may be extrapolated through the feed 
point F. Also, it is the zone at the end of the stripping 
or rectifying column which connects through unique 
paths of fractionation to other zones of infinite stages 
n complex systems. Thus, for unsaturated feeds to strip 
ping columns or for superheated feeds to stripping col 
umns or for superheated feeds to rectifying columns, it 
is necessary to locate the equilibrium tie which extrapo 
lates through the feed point 

For systems of constant molal overflow, it may be 
assumed that the enthalpy of the saturated lquids is a 
constant and the enthalpy of saturated vapors is a con 


tant. Thus, applying the proportionalities used through 


out the discussion for a system of nm component 


The mposition of the liquid end of the equilibriun 
tie line through the feed, x, may be calculated fron 


equation 20 by assuming a value of ° y ich that 


References 
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PETRO - CHEM ISO - FLOW FURNACES 


ve ss 


Mah : A 
ae ora 


The generic design of ISO-FLOW heaters, including the reradiating cone, 
gives excellent heat distribution, eliminating localized overheating 

Further, all walls are protected by tubes which create low wall temperatures. 
The walls have high insulating characteristics which create minimum 
outside shell temperatures, and, hence, extremely low radiation. With 

a radiation loss of under 2°o, more heat is absorbed by the fluid being heated, 
resulting in higher efficiency for any type of Iso-Flow design. Since 
Petro-Chem has a wide variety of convection sections, all heaters can be 
designed for optimum fuel efficiency or for maximum fuel efficiency 

where the price of fuel and other economic considerations justify 


More than 1100 are in operation througheut the world in the 
petroleum, chemical and allied industries ... for all processes and 
for any duty, pressure, temperature and efficiency ... and all 


Petro-Chem Iso-Flow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM ISO-FLOW FURNACES 


UNLIMITED iN $134 SAP aA GFF ouTy 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y. 
Representatives: Bethlehem Supply, Tulsa and Houston « Flagg, Brackett & Durgin, Boston - D. D. Foster 
Pittsburgh - Foville-Levally, Chicago - Lester Oberholtz, California - Gordon D. Hardin, Louisville, Kentucky 





Steel Plate Str 
for Refineries 
by... 


wy for arelimery tounstall modern. eth 
lentequipment to produce the bisurhne Lpracts il viele 
every barrel of crade oil. Throughout the petro 
lenin, petro-chemeal and chemical mdustei Horton 
trouetiure ie playing i Vital prart in nereasing pro 
ehron aod attaming new Cper iting eflicnenene V hie 
ibility of Chicago Bridge & Lron ¢ OMpany to fabricate 
md ereet all Ly yr ol refinery towers and storage 
tanks has been proven by thousands of installation 
throughout the world 
The catalyst storave tank and Hortondome roof 
tank shown here were built by us for the Continental 
Oil Companys refinery in Denver. We also build 
ihsorber towers propanizers, vacuum Lowers, reactors 
Phorteon jolie res, Horton Floating Roofs or whatever steel 
prliate ep nent or storage tanks your refinery needs 
burther details may be obtammed by writine out 


nearest ofhiee. There is no obligation om yout part 
























ETHYLENE UNIT 


10,000,000 8¢#/0 


380, 0006/0 


DEBUTANIZER DEISOBUTANIZER 


FRACTIONATION UNIT, part of largest new plant using the route 


Natural Gas to Ethane to Ethylene 


Design capacity of new Tuscola unit is 425 


million cu. ft./day of gas from major pipe line 


By DAVID J. STARK, Plant Manager, the synthesis field are ethylene and acetylene, 
: . and it would appear that ethylene will continue 
National Petro-Chemicals Corp., Tuscola, Ill. as tie On sete eatin: Gite. ths 00, 50d 0h, ee 
been provided from refinery cracking off-pases 
HE NEW Tuscola, Ill. plant of National ind from thermal cracking of ethane, propane, 
Petro-Chemicals Corp., scheduled to go into butane or mixtures of these.('4,17) In addition, 
operation this coming July, is representative of naphthas and gas oils have been cracked to yield 
the recent trend toward location of petrochem- ethylene, but because of our economic structure, 
cal ventures on natural gag transmission lines this has not attained a popular growth in Amer 
closer to the markets. It is also typical of ica, (16, 15 
the search for added olefin feed stocks from Ethylene consumption, likewise, has enjoyed a 
thermal cracking of natural gas components tremendous growth This surge has 
‘ i caused the development of natural gas as a source 
The development of such installations has been of feed stock and one authority estimates that by 
a part of the enormous growth of the petro- 1975, 40% of the ethylene will be derived from 
chemical industry itself. This growth pattern high- natural gas 
lights the basic premises upon which the Tuscola Considering this background, the decision was 
plant has been designed. Comparing capital in- made to locate the National Petro-Chemicals 
vestment in billions of dollars over the years Corp. plant on a natural gas pipeline ag a source 
1940-1950, the industry has doubled itself in each of ethane or propane for cracking to ethylene 
if the five years in this decade. This exponential fuscola is a town of 3,600 located about equi 
rate of growth is expected to continue if not to listant from Chicago and St. Louis It is a 
accelerate. Anticipated investment in 1960 is junction point for two major 


gas transmission 
about $8 billion. The pattern is emphasized by lines, the Panhandle Eastern Pipe Line Co. and 
mtinned entrance of new companies in the the Trunkline Gas Co. Through these lines flows 
field and plans of existing firms yas from gathering ystems in the Hugoton 
A major feature in this rise has been the in Kan field and the Brownsville-Louisiana fields 
se in prominence of synthetic ethanol, the The site is an intersection point for the B&O, the 
production of ethylene glycol, the levelopment ‘hicag & Eastern IIl., and the Illinois Central 
ethylene oxide as an intermediate product, the railroads ¢ wel 3 be rt the crossroads of 
most unbelievable upsurge in use of synthetic .. S. Routes 
' 


and the enormous development in plastics The plant is 


exemplified by the increase: - 495 000.000 cuft 


i maximum 
From this 
if p lyethylen: tream, 10.000.000 cu-t ay f ethane will be 


thus produced 
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Hibllographys 


Table 1—Products Recovery at 
Tuscola 


Product Volume 
repdoiiel 


of 62.000_.000 


extra hes 


prehe 





Max 


cyvecl will type rebouile! } "'s 3 1¢ j 
liquid propane n The 1 oil are heated by 1952. pp. 641-646 


exchangers 


{ V condensate being re 
and condensatic of he power plant. With the 
norma! operation, tw : ption the deethanizer tower 
ifugal compressors ops ondensers are 
7500 rpm will provide a 
ty equivalent 
1850 tons of shown 
equired 
us pieces 


tionation 





t tility 


1s 
requ 


t 
mn ; 


Commodity Volunv 


The fractionation unit 





manager, the Tuscola 
ational Petro-Chemicals Corp 
paper with the assistance of 
Siegelman, proces uperintendent 
FF. McDonald, are: uperintendent 
arbon recovery 
Stark was born in Calgary, Alberta 
1917 He was graduated from the Uni 
ty of Oklahoma College of Chemical 
Engineering in 1943, a member of Tau Beta 
Pi and Sigma Tau; having studied unde) 
Ir t Huntington 
yraduation, he joined a large ype 
organization in Montreal 


refining 
chnologist then going on 
4 tions of alkylation depart 
chief technologist project 


Mr. Stark catalytic cracking department 
In 1951, Mr. Stark i! Nation ‘ ‘hemicals process super 
ntendent In that capacity } per ‘ ! construction 


new Tuscola plant 
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WINTERIZING Shell's new isopropyl alcohol and acetone plant at Montreal required putting 


Designed to Operate at 20° Below Zero 


By G. S. WILLIAMSON 
Plant Superintendent 


Shell Oil Co. of Canada 


YHELL Oil Co. of C 
‘ petrochemical plant near 
treal designed to 


inada’s new 
Mon 
operate in 
eather temperatures as low as 20 
below zero (F.) As a result, all its 

equipment Petro 
and the tops of frac 
is entirely enclosed 


proce except i 

ehel furnace 

tionator 

rm building 
The new 

mast March 


nol ina 


with 
plant went on stream this 
producing isopropyl al 
acetone It is located ad 
Shell's Montreal East re 
which it 
mixture of 


jacent to 


from secures its raw 


al i propane and 


Viene 
reacting the 
mixture with sul 
acid, the resultant ester 
equently hydrolyzed by dilution 
ng with water to form crude 
tleohol ihe 


hevnhe propane 


being 


crude alcohol 
! from dilutes Aci by 
pping, and purified 

Acetone 


dehydroy 


produces 
enating 
opropyl alcohol 
plant 
inique 


tw 


900 


flammable vapors might exist, and 
the non-hazardous area, in which the 
fired equipment is The haz- 
irdous area includes the process and 
buildings 


located 


ontrol 


rhe process 
mately 65 ft 
by 28 ft 
rigid teel 
trafford tile 
brick 


building is approx 
wide by 140 ft. long 
The building has a 
pitched 
roof and 
wainscote 


high 


frame root and 


siding above a 
Projection 
unit-heaters near the 


type 
roof heat the 
building to an average temperature 
of 40° F. when the outside 
ture is 20 F The 

thermostatically controlled 

lating units at the ends of the 
ing supply a total of 
outside air year tempered to 
10 F. in the winter The air is ex 
hausted near the 
on each of the 
ing, pro 


tempera 
heating 
Vent 
build 
19,000 ectm of 
round 


floor by 12 fan 
two sides of the 
complete air turn 
every six minutes 


build 
ding a 


ms 


The control building is 20 ft. wide 
by 118 ft. long It is attached to 


building and divided int 


the process 
three sections; a central control 1 

for both the and distillation 
process build 


with 


reaction 
ling the 


equipment 


instrument air compress 
the ventilating 
heater This entire sect 
lated with filtered out 
tributed to each room. 7 
quantity is 
600 


3000 cfm n 


and cfm in the su 


building is 
The acid 


the non-hazardous area } 
tage 


recovery plar 


Chemico Unit, aff 
ng, acid blending 
ment, and a control 
mist pree 
located adjacent to the 
ing The 
ft wide by 7S ft. long by 
The bu'lding has a preca 


and « 
roo! 
pitator and 


oncrete trar pre 
and trafford 
Wainscole 

ystem 

s building 

A pumphouse 

to the tank farm 
product transfer 
feed pun 
circulating 
mtrolled 
temperat 
¢ 


tempera 


Outdoor 


n il 


ther by 
ted by inte: 
t boxe 


rument 


equipment 


pressurized y 


rand dryer 
and water 


ion 1s venti- 


side air dis 


‘he total air 
the winter 
The 
ear around 


mimer 


it located in 
iouses a two 
liated pump 
ling equip 
n. The 


acid 


ubstation are 


main build 


concentrator building is 40 


y 30 ft. high 


t reinforced 
ete roof 


a brick 
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ALL PROCESS EQUIPMENT inside th: igs, except one furnace: towers stick through the roof 


ces door or panel fo operation 


and maintenance 

Winterizing of cooling towers pre 
sents unique problems in a climate 
such as Montreal's A two-cell in 
duced draft tower is used The fans 
operate at two different speeds to 
meet various winter conditions and 
also are equipped with a reversing 
switch to enable the towers to be de 
iced by means of a downward flow of 





air temovable wooden panels ar 








provided for covering the air louvres 
in the winter 











Storage of sulphuric acid in 20 
F. presents still another problem 
freezing of acid with insufficient heat 
or accelerated corrosion if overheat 
ed. All acid tanks are insulated and 
heated with external steam coils lo- 
cated between tank pier supports 
with sufficient gap between coils and 
tank bottom to prevent hot spots 
Tanks are heated and insulated to 
maintain acid at 60° F. during 20 
F. weather 

Much attention has been given to 
safety features. The separately pres 
surized control room, as well as the 





rapid air turnover in the process and 
concentrator buildings, minimize the 
exposure of operators to fumes, The 
portion of the reaction equipment 
which circulates acid mixtures at 


high pressures is separated from the 

rest of the building by a high bulk- 

head. Windows are installed for ob- = 

servation of the equipment and op- BULKHEAD PROVIDES SAFETY for operating personnel in process building 
erating and dropout valves extend separating them from high-pressure reaction equipment. Control valves extend 
through the bulkhead through the bulkhead, windows permit observation of equipment 


PETROLEUM PROCESSING, June, 1953 901 





FOUR ETHYL BENZENE CRACKERS, 


like the one 


above 


tyrer plant 


STYRENE— 


Part 2—continuing the description of two major 


commercial routes to this promising petrochemical 


By PETER W. SHERWOOD 


Chemical Engineer 
New York, N. Y. 


which 
described 


this articl 


month, 


Part I of 
last 


the enormous 


appeared 
expansion of sty 
1942. out 


manufactur 


rene production 
lined different 
ing processes and discussed pro 
ethul 
step 


since 
wo 
duction of bencene as a 


preparatory 


Dehydrogenation of ethyl benzene: 
The direct 
of styrene 


process for the production 


Equation (1), involves the 
dehydro 
Operat 


fully se 


high-temperature cataiyti 
ethyl 


conditions 


enation of benzene 
must be car 
to minimize cracking reac 
The principal vari 


ul hoice of 


ibles in 
italyst, par 
ine oft product 
ontact and con 


Especially the last 


operating 
nperature ‘ tinw 


interrelated, i.e 
truly independ- 


three factors are 


only two of them are 
ent variables 

In American practice 
based on magnesium oxide or iron 
oxide have been preferred’). Work 
has been reported with bauxite, chro- 
chromia-alumina, and 
Ger 


catalysts 


mium oxides, 


other dehydrogenation catalysts 
styrene production involved the 
zinc oxide promoted with 
quantities of alumina and 


man 
use oft 
smaller 
chromates 

The commercial catalysts are self 
regenerating in the 
and exhibit 
(up to 15 years) 
during the catalyst’'s 
perceptible. Sty 
from a spent cataiyst is 
some ff below that obtained 
a fresh charge 

The dehydrogenation reaction. re 


presence ot 
long active life 
Drop in perform 
useful life 


steam 


ince 
span is gradual but 
rene yield 


lrom 


in a increase Since a 


nvolved the 


volume 


pseudo-equilibrium — is 


progress of reaction is therefore ta 


vorably influenced by maintaining low 


partial pressure of the products 
Mavity has demonstrated the fa 
vorable effect of low 
tion on styrene yield and on the sup- 
formation At 


conditions an 


pressure opera 


pression of carbon 
otherwise analogous 
increase In operating irom 
80 mm. Hg. to 50 psig 
styrene yield 
nO wt.-% At the 
bon formation ros« 
to 0.41 Ibs. ib 
The effect of operating 
directly related to the 
taken in a 
1 range 


pressure 
resulted in a 
decrease in from 88 to 
time car 


0.02 Ibs. Ib 


ame 
from 
tyrene 
pressure 1s 
conversion 
In the 5 
employed ir 


singl 
which 


DASS 


commercial practice, the drop in per 
become enificant 


pressure xceeded 


formance did not 
until the 
250 mm. He 

Operating 


system 
disadvantages nherent 
in vacuum operation have led to the 
commercial adoption of a diluent as 
partial pres 
the products Steam is uni 


‘ 


i means of lowering the 


sure of 
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ersally employe 
rhis 
other 


extension of on 


d f i ] 


iter 1 2 


Mrpose 
technique <¢ imber of 
the 
f stream alyst life 
made possible by self 


ore the 


advantages “oremost 1 
regeneration 
Furthern dehydrogenation 
the Dow 
ly on superheated steam to 
heat requirements of the 
reaction 


converters employed in 
process re 
supply 
endothermi« 
In a recent 
alt’ evaluated the 
diluent In this laboratory study, 
benzene was employed to avoid the 
secondary effects of reac 
tion, ete which accompany 
of steam Dilution 
styrene 


system 
tudy, Mavity et 


uSsé ot 


more 


such a 


water gas 
the use 
was shown to im- 
yield 
given level or 
At 40° 


operating 


prove 


significantly at 
per 


conversion 


any 
sion 


pass conver 


and 600°C 
temperature, «¢ 
ind 


affected 


irbon Or 


mation ultimate yield 


follows 


styrene 


were as 


Feed Ethyl 
Benzene 
(one'n, * 


Carbon 
Formation 
Ibs Ib Styrene 


styrene 
t Htimate 
Yield, * 


The 
volved In 


complex reaction 
ethyl benzene 
influenced 
the 
dependent 
by establishment of 
contact 


system = in 
dehydro 

Signit 
eonver 


genation is most 


icantiyv by choice of slon 


per pass, a variable 


fixed 
d 


temperature an 
Wenner and Dybdal 
negative linear relation 
and yield For 
example, conversion of 35°, gave, at 
the selected et of 
overall yield of 73° 
could be 
the 
A somewhat 
strictly 
for a 
erated 
timate 
at 30°) conversion 
the efficiency 
while a 
conversion 


time 
obtained a 
between conversion 
conditions an 
The 
by 


efficiency 


raised to 90°, dropping 
14°; 
modified (i.e 


relation was 


conversion to 
not 
obtained 
op 
ul- 


linear) 
self-regenerating catalyst 
with steam diluent Here 
vield of 91.5°% was obtained 
At 40°) conver 
was reduced to 
further boost to 50° 

lowered yield to an 
R2.5% 

this 
actual 


sion 
R75 
unfeasible 
trend of 
the 
data 
German catalyst 

that this ap 
very low per-pass conversions 


nomically 
The 
curve 


general 
though not 

is checked by 
the 
shown 
ply at 


latter 
figures 
with 
has 


obtained 
Mavity 
relation does not 
i in inherent 
apparently obtained 
The very low 
are, of 


yield is 
oO 


maximum 
between and 
required conver 
outside the 


ranye 


sions course prac 


tical operating 
Raising the temperature will favor 
dehydrogenation re 
(formation of 


reactions 


the equilibria of 


actions styrene) and 
cracking while it 


adverse 


exerts an 
influence on hydrogenation 
ably produc 


methane from 


reaction equilibria 
tion of tol | 
ethyl 
these 


perature 


plus 
Phe 
reactions increase 
but 
temperature varies 
‘ tactors Inv ved 


benzene) rate of each of 
with tem 
the rate 
The kinet 


been di 


the slope of 
curve 
have 
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CRUDE STYRENE 


separated int 
designed 


Dow fr 


cussed in Wenner 
To achieve 
perature 


tudy 
performance, tem 


careful 
best 
velocity must be 
These vari 
related Le to 


degree of ¢« 


and 
balanced 
inversely 


space 
carefully two 
ibles are 
the 
higher 
velocities 
the point of 
mum throughput, it is of 
sirable 


achieve same mver 


sion temperatures or lowet 


space may be employed 


From view of max 
course dé 
to boost space velocity as much 
the 
time to achieve 


However 


iS possible 
it the 
conversion 
tions enter 
tor At unduly 
undesired side reactions proceed at 
such high that there will be a 
reduction in styrene yield 
Furthermore 
tion will 
catalyst 
verter 


raising temperature 
the 


yield considera 


Same Sane 


here as a balancing ‘ac 
high temperatures 
rates 
erious 
forma 
effect 
mechanical 
(pres 
requirements, 


CXCEeESSIVE coke 
have a deleterious 
life on 


performance 


on 
and con 
Sure drop 
maintenance ete.) 
considerations be« 
the 


balancing 


Economic 
therefore 
tors in 


om é 

actual determining fac 
throughput 

and they will thu 

and velocity 

indirectly 


yield requirements 
et temperature space 
conditioas 

The effect of 
demonstrated by 


temperature has 
Wood and Capell 
catalyst 
controled to 


been 


for a bauxite Operation 
achieve a 
s30n to 40° 


vield wa 


Was 


constant 
per-pass ¢ 
Ultir 
independent of 
635°C 


onve! styrene 


nate found to be quite 


temperature up te 
Above this 


reduction occurred at 


ibout tempera 
ture, yield 
dly 


longer be 


rap 


increa rate and could me 


operating it 


ing 


0 individual components 


acti 


pecially 


mating column 


tant 
asing 

Mavity 
effect of 
conversion In 
in ethyl benzene liquid hourly 
velocity (LHSV) of 2 
ion of 3S‘ 


con conversion level tice. by in 


ere pace velocity) 


the 


has shown inverse 


per 
series of 


pace velocity pass 


ome runs 
Space 
pave a conver 
this 
cutback of 
the lower 


symptoth 


Doubling velocity 
resulted in a 
to 20°; At 


locities an a 


conversion 
pace ve 
eonversion 
affected by 


and 


leve; is reached (which is 


catalyst, temperature leyree of 
dilution) 

In the commercial 
dehydrogenation 
oped by 


dition of 


the 
devel- 
the ad- 
three pur- 
reaction equl- 
(by 
of the 
continuous 
the 
the 
the 
introduced 


version of 
process (as 


Dow Chemical Co.) 


team serves 


the 
styrene 


pose to displace 
the 


partial 


toward side 
the 


products) to 


librium 
reducing pressure 
serve as 
catalyst reyenerant; and to carry 
heat of reaction 
ystem For the latter 
bulk of the feed ste 
lipe rheated to 710 C 
According to Mitchell 
fed at a rate of 2.6 Ibs lb 
About the 
the reactor as an 
uperheated 


required into 
purpo st 


im) 


steam is 
ethyl 
total 


ben 


zene G0O°) «of steam 


enters independ 


ent tream ihe 
der} 
mixture 


vhich te 


om of the 


reimnain 
This 
preheated to S20 © at 
bot 
The 


achiey 


joined with ethyl benzene 


mperature it enter the 


t converter 
taken 


economy by 


catalytic 
asure ire bor 
exchange be 
tream 


oming and product 


conver controlled 


th an a 


ion i 


veraye tyrene ul 
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OXIDATION SECTION of 


yield of 90°, in the dehydro 
genation alone The operat- 
ing temperature is set by the tem 
perature and 


stage 


ratio of superheated 
team which joins the hydrocarbon 
feed at the reactor bas« 

Since the entire heat of reaction is 
supplied by the sensible heat of the 
incoming streams, there is a consid 
erable temperature drop through the 
converter The average operating 
temperature is approximately 600°C 
but the entrance and exit tempera 
tures of the converter 
much as 60-70°C 


differ by as 


The products of reaction are cooled 
in several stages At an interme 
diate temperature level (just 
100° ©.), tars formed in deterioration 
reactions are separated from the 
intermediate separa- 
tion is necessary to combat excessive 
foaming tendency in the subsequent 
coolers and settlers. Further cooling 
will liquefy the styrene, ethyl ben- 
zene, water, and associated medium- 
bol.ing products Water and insol- 
uble tars are separated from the 
crude styrene in final settling cham 
bers 

Mitchell has provided a descrip- 
tion of the dehydrogenation convert- 
ers employed commercially by Dow 
Chemical Co The unit is a steel 
shell lined internally with refractory 
and insulated carefully on the out 
side. A distributor ring serves to in- 
ject the feed mixture of steam and 
ethyl benzene into the bottom of the 
converter Catalyst is located di- 
rectiy above it, supported on an al- 


above 


system This 


4 


‘arbon Chemi 


producer 
W. Va 


loy screen, and retained 
a weighted ram 

Though not in performance, Ger 
man styrene practice differs from 
the American version significantly in 
execution As mentioned above, a 
zinc oxide-ba:e catalyst is employed 
The catalyst is used in the form of 
pellets of ‘4-inch diameter Use of 
smaller size was found to cause ex 
cessive pressure drop 

A tubular employed 
Flue gas is used as heating medium 
in indirect exchange with the reac 
tion phase. In this design, it is es 
sential to maintain a temperature 
differential between process side and 
heating gas which does not exceed 
100-200°C If the gas side is per- 
mitted to reach much higher tem- 
peratures, cracking of ethyl benzene 
at the internal tube walls will become 


excessive 


converter is 


As further precaution against de- 
gradation reactions, the use of fer- 
rous metals is avoided in contact with 
the reaction phase By using cop- 
per tubes, cracking is reported to 
be negligible up to 600°C. Actually, 
a low manganese-copper alloy is em- 
ployed in order to provide sufficient 
physical strength at operating tem 
perature 

Somewhat higher per-pass conver- 
sion is taken than in the American 
process, 40° being common practice 
A fresh catalyst will give an ultimate 
styrene yield of 96°7, but efficiency 
recedes to about 89°, in the course 
of one year's operation Catalysts 
stay on stream for 9-18 months 


The normal feed ratio at Huels is 
1.2-1.2 lbs. steam per lb. ethyl ben- 
zene The mixture is preheated to 
reactor entrance temperature (575°C.) 
In a sequence of one evaporator and 
two heat exchangers. The evapora- 
tor as well as the final (high-tem- 
perature) heat exchanger are heated 
by flue gases which have left the 
converter and which are, for the 
most part, recirculated 


The intermediate heat exchanger 
(in which feed temperature is raised 
from 175 to 400°C.) operates in ex- 
change with the product stream from 
the converter on its way to the dis- 


tillation system 
The liquefiable reactor 


tains 


make con- 
approximately 40 styrene 
59% ethyl benzene, and 1°% benzene 
ete By-product gas volume is in 
the range of 1.5 cu.ft./lb. ethyl ben- 
zene feed. Most of this is hydrogen 
However, cracking and degradation 
reactions lead to the presence of 
methane, ethylene, et in the per- 
manent Indeed, the specific 
gravity of this gas 


gases 
tream can serve 
as a check on the reaction efficiency 
At the desired conversion 
39-40%. 


leve; of 
hydrocarbon content of the 
off-gas is approximately 0.6-0.8% 
and the specific gravity of the 
is about 0.29 


gas 

Purification of styrene: Crude sty 
rene, received from the dehydrogena- 
tion stage contains some 37-40% of 
the desired monomer The remain- 
der is principally ethyl benzene which 
must be recycled 

The difficulties of separating ethyl 
benzene from styrene are most sé 
vere. The two compounds boil with- 
in close range (a difference of 9 °C 
at atmospheric At the 
same time, styrene is polymerized 
quite rapidly at elevated tempera- 
tures To overcome this difficulty, 
fractionation at low temperatures 
(and therefore iow pressures) is re 
quired 


pressure ). 


The commercial separation of 
ethyl benzene from styrene requires 
the use of 70 actual piates'- 


with a moderate pressure 


Even 
drop per 
plate, it is evident that special meas- 
ures must be taken if bottoms pres- 
sure and temperature are to be low 
enough to keep polymerization rates 


within tolerable limits 


Three approaches are taken to this 
problem, First of all, styrene reten- 
tion time in the reboiler and on the 
plates is held at the lowest feasible 
value. Secondly, two successive vac- 
uum stills are empioyed- each with 
its own vacuum system Thirdly 
and most important—a suitable in- 
hibitor is added to suppress polymeri- 
zation of styrene in the still It is 
believed that sulfur is today employed 
universally for this purpose 

Other inhibitors, notably hydro- 
quinone, have also been in commer- 


PETROLEUM PROCESSING, June, 1953 





Routes to Styrene 





cial use at one time in German prac- 
tice. However, hydroquinone is not 
only quite expensive, but its addi- 
tion also results in colored product 
which is objectionable for many 
commercial uses for styrene 

3y the use of split columns, a top 
pressure of 35 mm. Hg. makes it pos- 
sible to maintain bottoms tempera- 
ture at 90°C. which is still tolerable 
with sulfur doping. Sulfur is added 
both to the incoming crude styrene 
and to the ethyl benzene reflux at 
the top of each column 

In processing crude styrene, the 
ethyl benzene columns are preceded 
by a smaller still for the overhead 
removal of small amounts of ben- 
zene and toiuene which are present 
Its bottoms enter the split ethyl ben- 
zene still described above. This train 
of columns is followed by a smaller 
Raschig ring-packed styrene finish- 
ing column in which the product is 
freed of sulfur and residual tar. Sul- 
fur is, of course, objectionable in the 
product because of the very inhibit- 
ing properties which make it so use- 
ful in the distillation stage 

The styrene finishing distillation is 
also a vacuum operation. It, too, re- 
quires an inhibitor in the upper por- 
tion of the cotumn where sulfur is 
practically wholly absent. A low con- 
centration of tertiary butyl catechol 
is therefore added to the reflux 
stream. This highly efficient inhibi- 
tor, in somewhat higher concentra- 
tion (about 10 ppm) is also used to 
protect the finished product against 
polymerization in storage 

Styrene via acetophenone, the in- 
direct process for the production of 
styrene, is illustrated by Equation 
(2). The principal attraction which 
led to its development is the almost 
complete absence of the formidable 
purification § difficulties which 
the direct route from the very first 

As in the direct (Dow) process, 
the first step is the production of 
ethyl benzene by the alkylation of 
benzene Except for the use of 
somewhat higher operating pressure, 
the method here employed does not 
differ substantially from that de- 
cribed Three 
chemical steps are required to con 
vert ethyl benzene to styrene: Oxi 


beset 


above successive 


lation to acetophenone, hydrogena- 
tion to methyl phenyl carbinol, and 
dehydration to the desired monomer 

Oxidation of ethyl benzene is car- 
ried out in the liquid phase. Air is 
ised as oxidizing agent, and man- 
ganese acetate serves as catalyst 
Operating pressure is 30 psig The 
126°C 
and contact time has been reported 
at 1.5 hrs 


temperature is controlied at 


According to Keag, the reactors 
are acid-brick lined (to protect 
against such by-products as benzoi 
acid) Stainless steel cooling coils 
are provided internally to permit re- 
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moval of the exothermic heat of oxi- 
dation. 


The oxidation is believed to in- 
volve the intermediate formation of 
an unstable peroxide capable of de- 
composing into acetophenone and 
methyl phenyl carbinol. It is note- 
worthy that the amount of primary 
alcohol formed in this operation is 
negligible. The entire oxidative at- 
tack takes piace in the alpha posi- 
tion, 


Initial reaction rate is high, but 
conversion eventually slows down to 
an assymptotic value at which fur- 
ther oxyegn absorption becomes neg- 
ligible. Only limited conversion of 
ethyl benzene can therefore be taken 
in a single pass. In actual opera- 
tion, the product stream contains 
73% ethyl benzene which is recov- 
ered and recycled, 


Overall reaction time is held to a 
minimum by the use of two identical 
converters operated in series. Low 
concentration of oxidation product in 
the first unit permits high conversion 
rates. The reaction is completed in 
the second reactor where the oxida- 
tion rate is already substantiaily re- 
duced 


Feed rate of ethyl benzene at Car- 
bide’s plant is 1800 gal./hr.¢%, The 
hydrocarbon stream is joined by a 
15% aqueous solution of manganese 
acetate (catalyst). Air rate in the 
first converter is 35,000 cu. ft./hr. and 
about 16% of the incoming ethyi ben- 
zene is converted to oxidation prod- 
ucts in this unit. 


An additional 10% of the initial 
ethyl benzene charge is oxidized in 
the secondary converter in which air 
rate has been reduced to about 20,- 
000 cu. ft./hr. Le., the overall con- 
version in the two reaction units is 
held at 26% This will give a yield 
of 88% acetophenone plus phenyl 
methyl carbinol (based on ethyi ben- 
zene) Further increase in per-pass 
conversion would result in undue re- 
duction in yield 


teactor gases are freed of en- 
trained liquids and are 

2°C. for the recovery of vaporized 
ethyl benzene and organic oxidation 
products. Most of the water of re 
action is also removed from the sys 
tem at this point. The non-condens 
ible portion, which consists almost 
entirely of nitrogen, is vented to the 
atmosphere 


cooled to 


The liquid reactor effluent is of 
approximately the following composi 
tion 73% ethyl benzene 17% 
acetophenone, 8°% phenyl methyl! car 
binol, and 2% by-products After 
cooling, this stream is washed with 

caustic Only incompiete 
neutralization is purposely effected 
It has been found that subsequent 
acetophenone condensation reactions 
can be held at a minimum by main 


aqucous 


taining the material slightly on the 
acid side. 

Some organic material is recov- 
ered from the caustic layer by steam 
distillation. The main organic phase 
is thoroughly water-washed before it 
enters the distillation stage 

Ethyl benzene is stripped from its 
oxidation products by vacuum distil- 
lation, The overhead is recycled to 
the ethyl benzene feed tanks of the 
oxidation units 

The still bottoms contains some 
65°, acetophenone and 31° phenyl 
methyl carbinol, the remainder being 
undesired by-products of the oxida- 
tion stage. The desired components 
are recovered as a substantially pure 
mixture of 68° acetophenone and 
32% phenyl methyl carbinol by dis- 
tillation at 14 mm. Hg. abs 

This materia] may serve as feed 
stock for the production of pure 
acetophenone. This operation = in- 
volves the catalytic dehydrogenation 
of the carbinol at 200°C, at atmos- 
pheric pressure. After careful puri- 
fication by distillation, acetophenone 
is ready for sales. This is the only 
alternate source of this important 
ketone to the costly classical process 
which involves aluminum chloride- 
catalyzed condensation of acetic an- 
hydride with benzene 

By far the greater portion of the 
refined acetophenone-phenyl methyl 
earbinol mixture recovered in the 
vacuum distillation serves as inter- 
mediate in the production of styrene 
The next step in this process is the 
conversion of the mixture’s aceto- 
phenone content to phenyl methyl 
carbinol 

Hydrogenation of acetophenone: It 
has been indicated that about one 
third of the primary oxidation prod- 
uct is in the form of the alpha al- 
cohol Upon dehydration, this car 
binol will yield styrene 

To convert the ketone, which 
makes up the remaining two-thirds 
of the oxidation mixture, to phenyl 
methyl carbinol, it is necessary to 
provide a hydrogenation step 
(H) 

» C,H, CHOHCH 
(4) 


C,H.-COCH 


Conditions chosen for this hydro- 
venation influence significantly the 
ease with which styrene can be puri 
fied in the final step of the Carbide 
process It is essential to hydro- 
yenate the ketone group selectively 
and thus avoid the formation of by 
products such as cyclohexyl methyl 
carbinol (which would dehydrate to 
vinyl cyclohexane) and minimize re 
version to ethyl benzene 

Among the catalysts which have 
been used for this reaction are nickel 
pailadium, and copper-chromium, The 
first two tend to overhydrogenate and 
show only short active life The 
presence of iron in the catalyst has 


905 





Routes to Styrene 





been nown to suppress the 


ethyl benzene 


forma- 
tion of 

A litabl 
ind McNamee involve 


proce due to Guest 
medium 
hydrogenation in the 


pre ire pres- 


ence of ron-copper-chromium  cat- 
alyst The catalyst is prepared by 
roasting a mixture of the hydroxides 
metals In 
earrying out the desired hydrogena 


ind arbonates of the 
tion over thi nduction 
during which the 

ipparently reduced to the 
form 


catalyst, an 
period is observed 
omice ime 
metallhi 


pa ed by 


This may be by 
heating the roasted cat 
ily in the presence of hydrogen be 
fore the converter i taken on 
tream 


(;,uest reports his best results in 


acetophenone reduction with a cat 
alyst containing 46° copper, 6% 
chromium, and 48 iron A uit 
able carrier, such as fuller earth, is 
provided to extend the catalyst, and 


a.80 to boost its activity 


In the 


catalyst i 


hydrogenation process, the 
used in slurry form, sus 
pended in the reaction medium. Con 
between 4-10 wt.-() and 
determines the hydrogen 
which must be applied to the 
Normal range 3 
psi., with a hydrogenation tempera 
ture of 130-175 C 


centration 1 
pres ure 
ystem 


operating 100-200 


In a typical example, an oxidation 


mixture containing 80-900, aceto 


phenone was hydrogenated to phenyl 
methyl carbinol Hydrogen was in 
troduced at 150 psi. and catalyst con 
centration was 1° At 145°C. op 
erating temperature, a reaction time 
of 7 hrs. wi required 

The product 
methyl! carbinol, contained 26.70 un 
converted O.1%; 
ethyl benzene taising the tempera 
175 C., while other 
condition the samme permitted re 


in addition to phenyl 
wetophenone and 


ture to keeping 


duction in contact time to 3.3 hrs 
Unreduced acetophenone in the make 
amounted to 18.5° while 
benzene had risen to OS 


tream 
ethyl 


under the more drastic conditions 


enation nm the presence of 
catalyst concentration will 
re effective conversion, The 


i wt cataiyst at M45 C 


and 140 sig hydrogen pressure 


called for a reaction time of 1.8 hr 
ind yielded a product containing only 
4 acetophe none 
these 


benzene 


However ut 


more drastic conditions. ethyl 


formation rose to 4.7° 


There is an approximate correla 
tion between the efficiency of aceto 
phenone reduction and the 


ethyl benzene 


extent of 
formation In actual 
ethyl benzene is topped off 
following the hydrogenation 
recycled to the oxidation con 

Residual acetophenone en 
ters the dehydration stage which fol 
lows 


practice 
stage 
ind is 
verters 


The product effluent from the hy- 


906 


drogenation reactors is separated 
accompanying gas phase 
The liquid stream is filtered for the 
removal of catalyst before it is sub 
jected to distillation 

The recovered catalyst can be re- 
used It may be reactivated 
time to time by 


from the 


from 
steaming or by 
roasting 

The copper-chromium-iron catalyst 
is characterized by long-lived activ 
ity Guest and McNamee report a 
eri of twelve each of ap 
proximately four duration, in 
which the same catalyst was re-used 


runs 
hours’ 
Performance in the various batche 
wis erratic, but the overall trend of 
performance showed only a gradual 
decline 

Dehydration to styrene: The pheny! 
methyl carbinol produced in the ox! 
dation-hydrogenation steps described 
from contained 
benzene and from impurities 
than acetophenone) by vac- 
uum distillation The refining 
may be carried out with considerable 
ease due to the wide spread in boi: 
ing points exhibited by the various 


above Is 
ethyl 
(other 


separated 


step 


compounds involved 

The purified alpha-alcohol is sub 
jected to dehydration, the last chem- 
ical conversion in this indirect route 
to styrene production 


C,H.-CHOHCH 
H.O 


Certain side 


> C,H, CHCH 


reactions tend to o« 
cur at dehydration conditions, among 
them the formation of the ether of 
phenyl methyl carbinol and the di- 
merization of product styrene. These 
both yield-consum 
ing and obstructive and their forma- 
tion must be held at a minimum for 


by-products are 


commercially successful execution of 
the dehydration reaction 

under 
formation of an impurity has 
been observed which exhibits a boil 
close to that of 
Its presence 


Furthermore 
ditions 


improper con 


styrene 
in the product therefore 


ing point 


defeats one of the very 
the indirect 
simplification of 


purposes of 
namely the 
purification 


process 
styrene 
Bauxite, tungsten trioxide stannic 
figure among the catalysts 
which have been reported useful for 
the dehydration of pheny: 
According to Shriver 
the reaction can be 


oxide, ete 


methyl 
carbinol 
carried out with 
particularly good success in the pres 
ence of titania catalyst Aluminum 
oxide may be used as carrier to good 
advantage 

The catalyst is provided as a fixed 
bed. The mixture of phenyl methyl 
unconverted 
which is produced in the 
hydrogenation step described above 
is a satisfactory feed. The dehydra 
tion is carried out in the vapor phas¢ 
at approximately 250°C 


carbinol and aceto- 


phenone 


A styrene ultimate yield of 90-95% 
is reported The formation of close- 


boiling impurities 1s 
the fractionated 
pure According to Shriver, a feed 
mixture of 80.3% phenyl methyl car- 
binol and 19.7% acetophenone was 
dehydrated at the above-mentioned 
conditions with an overall. efficiency 
of 94.7% and recovered styrene pur- 
ity was 99.71% 


styrene is 99.7% 


Acetophenone through the 
converter 
and can be 
gether with unconverted carbinol—to 
be recycled to the hydrogenation 
stage. In the above reaction, carbinol 
fed to the system was accounted for 
$2.6% styrene, 2.48% 
dimer, 2.78° ether, 10.03% unreacted 


carbinol, 2.11% loss 


passes 
substantially unchanged 


readily recovered to 


as follows 


The dimer as well as the ether are 
high-boiling products Unconverted 
carbinol, together with acetophenone, 
can be recovered as an intermediate 
fraction. Styrene, exhibits a boiling 
point sufficiently below that of the 
oxygenated compounds to 
trouble-free fractionation 


permit 


The indirect route to styrene calls 
for fairly simple fractionation equip 
ment The 
trays required for any one 
tion is 24" This compares with a 
total of 70 trays required for the 
ethyl benzene-styrene columns in the 
direct styrene process 

Yields in the Carbide process are 
omewhat lower than those obtained 
in the two-step route developed by 
Dow. The following performance has 
been reported as typical in the in- 
direct synthesis 


maximum number of 


separa 


Conversion pass Overall Vield 


The overall 
RO-R2; 


efficiency of 
with a yield of 86 
S7°, obtained in the direct 
however 
simplicity of product 
separation and by sales of 
which is 


process 
compares 
proces 
The process is made at 
tractive by the 
aceto- 


phenone obtained in crude 


’ 


form as an intermediate 


Keferences 


1951 
shriver I ‘ Po , { bide & 
Carbon Chemicals Cor pr w, 1946 
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Use the free air to make your own 


LOW COST OXYGEN and NITROGEN 


“a 


2-in-t Tonnage 
GENERATORS ¢ j | 


Standard models with 
oxygen capacities to 
1000 TONS PER DAY 

Nitrogen capacities larger 











A typical Ai Products Tonnage Oxygen-Nitrogen 
Generator in operation since February, 1951 Oxy 


gen Capacity, 450 tons per day 


AIR PRODUCTS TONNAGE GENERATORS for ox, 


gen, nitrogen unlimited’ Standard mode 


Seem 2-1-1 High-Purity 


“Zen, ga 


me GENERATORS 


AIR PRODUCTS HIGH-PURITY GENERATORS s12: 
xyxen t ( t Mak« 


and inert ga 


OXYGEN to 99.9% Purity 


Capacities to 12,000 cubic feet per hour 


NITROGEN to 99.99% Purity 


tetas ene pour requiement? White te Capacities to 36,000 cubic feet per hour - 


AIR PRODUCTS, INCORPORATED 
Dept. t Box 538, Allentown, Pa 


Air Products 


INCORPORATED 


OXYGEN-NITROGEN 


GENERATORS 


Specialists in Gas Separation by Low-Temperature Processes 
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SIMPLE 
and EASY 
0 USE 








Midwest Reducing Elbow replaces two fittings: 
(1) @ straight size elbow and (2) a reducer. 
One weld is eliminated with a resultant saving 
instinct . . . it's so simple and easy to use. Pipe welders in layout time, welding, and cost. Pressure 
report that they find Midwest Welding Fittings simple drop is reduced, appearance is improved and 
the piping is easier to insulate. Sizes to 12, 
reductions to half size. 


Children get the hang of a bubble pipe almost by 


and easy to use because they are so uniform... so 
accurate to dimension .. . and because of their greater 
variety. Representative of this greater variety is the 


Midwest Reducing Elbow (shown at right) which takes the MIDWEST PIPING COMPANY, INC. 
Main Office: 1450 South Second Street, St. Louis 4, Mo. 


Plants: St. Louis, Passaic, Los Angeles and Boston 
only two welds instead of three. For more information on Sales Offices: 

New York 7—50 Church St. © Chicago 3—79 West Monroe St. 
Los Angeles 33—520 Anderson St. * Houston 2— 1213 Capitol Ave. 
use, ask for Catalog 48. Tulsa 3—224 Wright Bldg. + Boston 27—426 First St. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


WEST WELDING FIM 


ow 7 Dt 
Da PF 
2 pan 


place of a standard elbow and a reducer . . . requires 


why Midwest Welding Fittings are simple and easy to 





WELDING FITTINGS 
Improve Piping Design 
and Reduce Costs 
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Practical Tips and Ideas for Improving Operations 


How to Do Submerged-Arc Welding 


AUTOMATIC 


sub- 


A SEMI - 
merged-are welding process has 


resulted in higher quality welding at 


LEVEL DETERMINED BY 
CORROSION EXPERIENCE 


WG 


ESS 


/ 


GUNITE, %4-TO 
2 IN. THICK 


QE 


METAL SKIRT 


Shell Oil Co.'s Wilmington-Domin 
guez, Calif refinery In addition 
the operator does not have to Wear 


2'2 IN. ANGLED RING “UMBRELLA 


UMBRELLA 


HORIZONTAL 
VESSEL 


Metal “Umbrellas’ Protect Guniting 


feces and similar failures of 
N 


gunite-type 


linings or outside 
coatings are a continuous problem in 
most refineries. Maintenance depart- 
ment personnel at the Baltimore re- 
finery of Esso Standard Oii Co, have 
found a way to lick at least one ma- 
jor cause of this condition by using 
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metal protective rings, or 


p umbrel 


las 

For example, gunited metal skir' 
at the bottoms of fractionation col 
umns used to be merely feather 
edged to the base of the tower. Mois 
ture flow down the outside of the 
tower tended to wear away and spall 


the customary 
protective sieeves 

Here's what happens: In the pho- 
tograph, a heavy carbon steel disc 
is receiving a weld deposit facing, 
after which it will be ready for ma- 
chining and drilling on its wav to be- 
coming a heat exchanger tubesheet 
Welding wire, in coiled form on a 
reel is fed mechanically through the 
rubber-covered flexible conduit to the 
welding head (the open-top cone ex- 
tending down to the weldment). A 
powdered flux fed through the cone 
covers the electrode and the welding 
arc. DC power is provided by means 


helmet, goggles, or 


of the motor generator set seen in 
the background 

The tubesheet is mounted on a 
welding positioner with the flux feed- 
er fixed on a weld-head positioner. In 
the ilustration a welder demon 
strates that the work can be done 
without the customary personal pro 
tective equipment His job requires 
control of welding power, speed of 
wire feed, position and rate of rota 
tion of the welding positioner, posi 
tion and rate of flux feed, and also 
operation of a surplux-flux recovery 
unit (not shown) 

Uniformity of welded area is thus 
more certain than with manual meth 


ods 





off the gunite. This is now prevent 
ed by a frusto-conical ring, welded 
around the column where it joins the 
metal skirt and just above the gunite 
coating The ring, of 2'%-in. strip 
acts like an umbrella for the coating 

The same basic idea has also been 
applied to protection of interior iin- 
ings in both vertical and horizontal 
vessels, as shown in the drawings 
Location of the protector strips is de 
termined by inspection records which 
indicate where the spalling has been 
occurring 


Treat Cooling Water With 
Mercaptans to Kill Algae 


8 ete can algae and moss forma 
tions on cooling towers and equip 
ment be surely yet 
eliminated ? 
Panhandle Oil Corp. has been solv 
ing this problem effectively for four 
years at its Wichita Falls, Texas re- 
finery by bubbling discharged mercap- 
tans from the caustic regenerator in- 
to the cooling pond 


economic ally 


Obnoxious mer- 
absorbed by the water 
and objectionable 
stroyed 

Water is then pumped out of the 
pond, given regular caustic and sod@ 
ash treatment and used in boilers 


captans are 
alpae aré de 


with no change in results over former 


operations. Where the cooling water 


909 





WHAT DO YOU WANT TO PURIFY? 


There's an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, sulfur, 
fluorides and unsaturates from process liquids or gases. Materials 


treated in principal applications are: motor oils and other lubricat- 





ing, specialty, and technical oils; petrolatums and waxes; aviation 


and motor gasoline stocks; kerosene; diesel and heating oils. 


DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 


removal of unsaturates—conversion of sulfides to elemental sulfur— 


fluid catalyst applications—as catalyst carrier in copper sweeten- 


ing processes. 


WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliabie, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES? 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opporturity of assisting in 
research, development, design and operating problems. Your 


inquiries are invited. 


MINERALS & CHEMICALS 
ULGU CORPORATION -PQROCEL cocrorarion 


Dept. D, 210 West Washington Square, Philadeiphia 5, Pa. 
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film 
rust 
rust- 


is used on aerial condensers a 
is deposited on the 
which retard 
ing 

Superintendent R. W 
no attempt is 
amount of 
the pond 
which feeds 
hole in it 
water is 


original iron 
seems to further 
Jacobs says 
regulate the 
bubbled into 
exhaust pipe 
small 


made to 
mercaptans 
The 3-in 

mercaptans 
pond 


back 


has a 
level so no 
into the re- 
vacuum in this 
hole permits 


above 

pulled 
generator in case of 
latter unit. This 
some mercaptans to escape, lightiy 
perfuming the surrounding atmos- 
phere. It’s suggested, however, that 
a check valve on this opening would 
eliminate all odors. Mercaptan odors 
in the water said to be not 
detectable 


weep 


are 


DISCHARGE SCRUBBER 


normally on the alka- 


acid side on the 


Water pH 
line side falls to the 
order of 6.5 after mercaptan injection 
No attempt is made to control this 
but boiler water is treated and tested 
daily for hardness, et 

Once out of the cooling pond 
goes over a cooling tower from where 
condensers and 

No analy 
deposits on 


water 


it goes over aerial 


b=) 
other tubuiar 
sis has 
these units, but it 
that 
dropped 
treated water began 
Naturally this fluid is not 
ble, and a check should be 
to its effect on marine life if 
is a possibility it will overflow 


equipment 
been made of 
has been observed 
has 


replacement maintenance 


since use of mercaptan 
drinka 
made as 
there 
into 


streams 


INLET GAS LINES 
he ee ee 


VENT LINE 


MANIFOLD FOR 
FIELD VACUUM 


SAMPLE CONNECTION 


AIR ANALYSER 


PRESSURE 
VACUUM 
PUMP 


ELECTRIC MOTOR 
VAPOR PROOF 


INLET 
SCRUBBER 


VENT VALVE 
_- 


Central Sampler Speeds Air Tests 


A CENTRALIZED sampling sta- 
tion has cut the time to one 
third for 


inlet 
Greggz-Tex 


tests on vari 
lines at the 


Corp 


running air 
oOus vacuum gas 
Gasoline plant at 
Texas 

Prior to use of the 


Longview 
sampler; when 
ever the plant got a slug of air it 
was necessary to take a hand vacuum 
pump or a test car and g get a 
t 


inlet gas line 
found tn 


ample fron each 0 
the plant until 
which the air was coming 


run 


the line was 
through 
Sample were under very unfta 
rable 


ible t 


Laking ‘ ler 


centralized 
and et 
table a 
sketch 


equipment for the 
was assembled 
ipine 
d in the 


room on a 
chematic 
Equipment includes a '4 hp 


lectric 


Vapor 


proot ¢« 


motor, a pressure-vac 
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two 2 x & in. scrubbers 


discharge 


uum pump 
for inlet and 
pump, 
valves necessary for tie-in and 
fold pipe 
run line outside 


lines on the 


some .-in. connection and 
mani 
were 


Samp.e lines of in 


from each inlet gas 
manifold in the 
pump At 


main Vie 


the engine room toa 
above the 


there are five 


room vacuum 
Longview 
uum gas lines 


from the 


the manifold with a 


Suction pump tl 


scrubber between 
pump and manifold. A scrubber wa 


et on the pump discharge to 


pump 
analyzer j lo 


tr ip 
any oil from the Sample con 
nection for the air 


ted on the discharge line 








ee 


+ Sound Design 








obtain more 


data on advertised product of 


Quality Materials 





Precision Workmanship 


the superiority of 


JERGUSON VALVES 


speaks for itself 


OS&Y Valves for severe conditions 
Rugged 
OSAY 


Jerguson 
Valves are 
inswer to 
tempeta 
rrosive 

re in 

can't be 
ent outsid hread design 
ble treezu 


rk freely at 


illows the 


ill ‘tumes 


GA Valves for instrument 
piping and general use 
ines drone 

n GA 


can be luced 


with heated or 
93 Valves have 
culating the heat 


They give if 


Globe Valves 


ruson Globe Valves, fur 


and 


44 inch 
ible, re 

Can be fur 

ith Stellited stem 


and/or OS&Y. 


j00°F 
outline 
Jerguson engineers 


4/i valves shown rated at 3000 Ihs, @ 
Send for detatled Data Units or 
your requirements and let 
go to work jor you. 


—— 

pares and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., itd., London, Eng 
Pétrole Service, Paris, France 
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New ADL Mechanical Division Building 


UMQUE 


PROTOTYPE 














. Qo) 
DEVELOPMENT Jock 
. ot 
d Enge 
leans 
LIQUID OXYGEN PLANT , lack of personnel has halted development 


of your new ideas or new products, the ADL Mechanical 


A 1 10 ton/ liqui , 
oko mcages oy cap, Hate Division can take over and bring them to complete maturity. 


Oxygen generator was de- 
veloped and built for the Arthur D-Little, Inc., has blended its scientific and 

United States Air Force. This engineering skills in the Mechanical Division to provide 
prototype plant was designed industry with a unique service ... prototype 

for simple disassembly for air development of equipment requiring a high level of 
transportability, where small engineering. Scientists in the fields of chemistry, physics, 
size and light weight are major metallurgy, mathematics, biology, electronics and technical 
objectives. It utilizes the low economics can be called on as required. 


pressure expansion turbine and ; ; ‘ae . 
Our staff is experienced in interpreting 


the ideas of industry and 
following through with the perfection 
of specialized equipment. 


reversing exchanger principles. 


THERMODYNAMICS - HEAT TRANSFER - REFRIGERATION TO MINUS 456 F - VACUUM ENGINEERING - GAS LIQUEFACTION + ELECTROMAGNETISM - MECHANICAL DESIGN - VIBRATION 


r / 


Write for Brochure PP 19-1 


MECHANICAL DIVISION 


Arthur D.Little, Inc. 


CREATIVE TECHNOLOGY SINCE 1886 30 MEMORIAL DRIVE, CAMBRIDGE 42, MASS. 














PETROLEUM 


PROCESSING 


LAB PRACTICES 





How to Obtain Free Sulfur in LPG 


By J. H. SHIVELY and HARRY LEVIN 
The Texas Co., Beacon, N. Y. 


Bee total sulfur content of lique- 
fied petroleum gas and butadiene 
is commonly determined by a lamp 
method, Numerous versions of lamp 
methods for total sulfur in com- 
bustible gases have been described in 
the literature.” However, it is 
very doubtful whether any lamp sul- 
fur method will determine uncom- 
bined sulfur, which may be present 
in significant concentrations in LPG 

It seemed reasonable to suppose 
that if a portion of LPG were allowed 
to weather to dryness or nearly to 
dryness the free sulfur might be 
quantitatively deposited as residue 
If it were then re-dissolved in sulfur- 
free gasoline it could be determined 
in only a few additional minutes by 
the method of Uhrig and Levin for 
free sulfur in gasoline‘*) 

In this method 100 ml. of the gaso- 
line to be tested are measured in a 
narrow-mouthed, 4-0z. bottle The 
bottie is stoppered, shaken for 5 min., 
and immediately compared by trans- 
mitted light, with freshly shaken 
standard suspensions The method 
has recently been extended to cutting 
oils by Mitchell’), who employed a 
turbidimeter and analytica] curve in 
place of visual comparisons with 
standard suspensions 


Reagents 

Mercury, c.p. and Benzene, c.p 
The benzene was tested for presence 
of free sulfur by shaking 100 ml. with 
mercury in a 4-oz. bottle for 5 min 
The mercury remained clean 
Sulfur-free Unleaded 
cracked gacoline was freed of un- 
combined sulfur by shaking with 
mercury until a portion of the clean 
filtrate left fresh mercury clean 

Standard Mercury Sulfide Suspen- 
sion--A series of standard suspen- 
sions in cracked gasoline were pre- 
pared as described by Uhrig and 
Levin'4 


Gasoline, 


LPG—Commercial grade n-tutane 
was used Two hundred ml. con- 
tained slightly less than 0.1 mg. free 
sulfur determined by this method 


Experimental 


The success or failure of the pro- 
posed method depended on whether 
the free sulfur is quantitatively de- 
posited when the LPG evaporates 

Two hundred ml. chilled 
was measured in a 500-c¢ 


butane 
graduated 
cy.inder and allowed to evaporate 
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The residue was redissolved in 100 
ml. sulfur-free gasoline and tested for 
free sulfur by the Uhrig and Levin 
method. Slightly less than 0.1 mg 
was found. The experiment was re- 
peated but this time the effluent va- 
por was collected in a centrifuge tube 
immersed in dry ice and acetone. The 
graduated cylinder was tested as be- 
fore and was again found to contain 
slightly less than 0.1 mg. free sulfur, 
but the centrifuge tube, after evap- 
oration of the distillate, was found 
to be sulfur-free 

Two tenths ml. benzene containing 
0.2 mg. free suifur was introduced 
into the graduated cylinder followed 
by 200 ml. butane Slightly more 
than 0.2 mg. free sulfur was found in 
the container after evaporating the 
butane. Distillate was not collected 

One ml. benzene containing 1.0 
mg. free sulfur was introduced into 
a centrifuge tube followed by 100 ml 
butane. The butane was evaporated 
and collected as distillate in a second 
centrifuge tube. The first tube was 
found to contain 1.0 mg. free suifur 
but the second tube, after evapora- 
tion of the distillate, was sulfur-free 

These results are summarized in 
Table 1. They demonstrate that fre¢ 
sulfur is recovered quantitatively 
when the LPG evaporates at atmos- 
pheric pressure and that the method 
is practical 


The method was applied to a 





Table 1—Free Sulfur in Residues 
from Evaporating LPG 


Free Sulfur mg. 
Found in’ Found in 
Vol Sample Distillate 
Sample mi Added Flask Fiask 
Butane'* ra o¢ 0.1 


100 





Table 2—Free Sulfur in Some 
LPG’s 
Free Sulfur 


sample wt.—% 
Fue LPG 


0.0025. 0 002 





sample of commercial LPG sold for 
fuel, to a refinery butane-butylene 
fraction and to several ¢.p. grade hy- 
drocarbons. These results are given 
in Table 2. For these analyses 50 to 
100 gr. of sample were transferred 
through glass tubing from a weighed 
pressure cy.inder to a centrifuge tube 
immersed in dry ice and acetone 
The exact sample size was deter- 
mined by re-weighing the cylinder 
After evaporating the LPG and dis- 
solving the residue in sulfur-free gas- 
oline, the solution was treated with 
saturated aqueous ferrous sulfate in 
making the check determinations. In 
the case of butadiene both samples 
were treated 


Discussion 


The methdd is sensitive to less 
than 1 ppm. free sulfur for a 100 g 
portion of sample Th 


mercury 
sulfide suspensions 


obtained with 
LPG residues in cracked gasoline are 
sufficiently stable for comparisons 
without adding stabilizing agents 
such as oleic acid 
Standard suspensions 
prepared fresh each week, hence 
time may be saved by following 
Mitchell’s'*) use of an analytical 
curve and turbidimeter if only occa- 
sional tests are to be made The 
visual comparison technique is more 
rapid for routine control analyses. 


should be 


Peroxides in interfering amounts 
may be present in the residue from 
evaporating olefinic LPG and buta- 
diene. They should be destroyed by 
shaking the gasoline solution of the 
residue with aqueous saturated fer- 
rous sulfate solution Since hydro- 
gen sulfide is volatile it does not in- 
terfere in this method 

The expianation of the presence of 
free sulfur in LPG has been indicat- 
ed by this work. It is apparent that 
it is a product of chemical reactions 
occurring after the LPG stream has 
left the fractionating towers at the 
place of manufacture 
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Platformer-Udex Gives 
Cosden Superior Benzene 


By R. L. Tollett, President 


Cosden Petroleum Corporation 


B. nzene of exceptionally high quality 
which casily meets nitration grade 
specifications is being turned out con- 
sistently by the new Plattormer-Udex 
combination at our 
Big Spring, Texas 

refinery 
Not only ts the 
superior quality of 
this aromatic being 
maintained, but 
top-grade toluene 
and xylenes also 
are being produced 
by the new unit 
[his enviable sit- 
R. L. Tollett uation has been 
brought about with 
out sacrificing the quality of our prem- 
ium gasoline of which we are so proud 
Production of the nitration erade 
aromatics marks a colorful milestone 
in the history of Cosden Petroleum 
Corporation, and is part ol a mayor 
expansion program aimed at diversi 
fication of products. Alter a caretul 
study of the potential market for aro 
matics, we reached a decision to launch 
this new program. The most important 
factor we had to consider was how to 
produce and separate these aromatics 
while maintaining our production of 
premium quality gasolines. This re 
quired upgrading the heavy 270-400 
degree F. naphtha fraction remaining 
after processing of the 150 degree F. to 
270 degree F. fraction for aromatic 

production 


Choose Platformer-Udex 


Once the decision was made to pro 
duce the three aromatics, we = taced 
another problem—that of finding the 
process best suited for the double 
barreled job we wanted to do. After 
exhaustive investigation, our engineers 
were convinced that Universal Oil 
Products Company's Platlorming Proc 
ess and the Udex Process originated by 
Dow Chemical Company and engi 
necred and licensed by UOP tormed 
the perfect solution to our needs 

Procon Incorporated ol Des Plaines 
Ill., was selected to construct the 
Platformer-Udex combination. Procon 
completed the job in cleven months 
and also built) accessory processing 
equipment, roadways, and buildings. I 
am happy to report that all work was 
done with maximum efhciency, and 
labor costs for the entire job fell quite 
a bit below preconstruction estimates 

Qur decision to install the Plat 
former-Udex has paid rich dividends 
from the very first day it went on 
stream, September 14, 1952 

Since the Platformer went on-stream 
it has made a number of cycles on the 
blocked-out operation which was set 
up by Universal's engineers, and the 
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catalyst activity has been uniformly 
high. The first run is still in progress 
it a current catalyst life of 55 barrels 
t pound 


Cosden is processing a mixture of 
West Texas crudes totaling 22,500 bar- 
rely a day The technical aspects of 
our new unit's operations are, I believe, 
of wide-spread interest and | would 
like to outline them here. 


How Units Operate 


The total straight run gasoline is 
fractionated in a series of three towers 
to prepare the individual naphtha 
fractions as feed for the Platforming 
unit and to stabilize the light fraction 
of the straight run 

\ depentanizer is the first tower in 
the feed preparation section, and it 
takes overhead the pentane and lighter 
fractions which are then sent to the 
light straight run stabilizer for depro- 
panization Ihe bottoms trom the 
depentanizer are then pumped to a 
charge splitter which separates the 
depentanized straight run gasoline into 
in overhead 150 degree F. to 270 de- 
vree F. fraction and a bottoms 270 

eree F. to 400 degree F. fraction 
The individual fractions are then sent 
to mtermediate floating roof storage 
from whence they are charged to the 
Platlorming unit 

On the alternate Platforming unit 
operating cycle for motor fuel produc- 
tion the unit is fed with the heavy 
naphtha cut of 270 degrees F. to 400 
degrees F. boiling range. Balancing 
the motor fuel operation with the 
iromatics Operation and processing the 
wWatlable naphtha, the charge to the 
unit during the motor tuel operation 
has been approximately 4,500 barrels 
1 day 

Motor fuel operating conditions 
have been controlled to the point 
where they produce a stabilized Plat 
formate having a leaded F-1 octane 
number of 95 to 95.5. We have found 
that the yield of stabilized Platlormate 
at this octane number level has been 
94.5 to 95.5 volume per cent of the 
chares 


High Aromatic Yield 


When the Platlorming unit is oper- 
ating to produce aromatics for charg 
ing to the extraction unit, it is charged 
with the 150 degree F. to 270 degree fF 
prefractionated stock from storage The 
average charge rate during the aro 
atc operation to balance the time 
schedule on the blocked-out operation 
ind to consume the available charge 
tock has been about 3,300 barrels a 
da 

We have discovered from tests made 
om the charee ind product from this 
operation that the yield of total aro 
matics 1s 94.5 per cent of the aromatics 
present in the charge and correspond 
ing to the naphthenes in the charge 

Ihe Udex unit has been running 
continuously since September 14, charg 
ing the aromatic product from the 
Platlorming unit at a rate averaging 
1.600 barrels a day. 
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30 ALGONQUIN ROAD, DES PLAINES, ILL, U.S.A. 
'@ \aborotories: RIVERSIDE, ILLINOIS , 
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complete booklet on 


new DuPont Fuel 


Oil Additive No. 2 


Before introducing Fuel Oil Additive No. 2 to the industry, 
Du Pont'’s Petroleum Laboratory made exhaustive tests to 
determine its usefulness to refiners. 
As a result, the new booklet, “Du Pont Fuel Oil Additive 
No. 2,” contains much valuable information on the composi- 
tion, application and effectiveness of the product. 
It shows, for example, how this ashless additive works both 
as a dispersant and as a stabilizer to prevent distillate fuel oils 
This booklet on Du Pont Fuel Oil Additive No. 2 is from clogging filter screens and other mechanical parts. It 


fully Ulustrated. Test results end ether date ore gives detailed information on how refiners can use these prop- 


CT Se ee ey See erties for increasing yield, for attaining flexibility to meet 
seasonal demands, and for releasing straight-run stocks for 
premium diesel fuel or for charging stock. Detailed data on 
methods of addition and handling are also included. 

For your copy, ask a Du Pont Petroleum Chemicals Division 
representative or contact the nearest district office address 


listed below. 


SAMPLES ALSO AVAILABLE 
Samples of DuPont Fuel Oil Additive No. 2 for 
testing in your own stocks can be obtained from 


any Petroleum Chemicals Division representative 


“16 us Par OFF 
Better Things for Better Living 
« « « through Chemistry 


Petroleum Chemicals 


or district office, 


E.1.DU PONT DE 


Pe ‘ ‘ 5 


NEMOURS & COMPANY (INC.) 


‘ 
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By Peter J. Gaylor, Patent Attorney, Gaylor, Cifelli & Jurick, Newark, N. J. 





has been done in attempting to pro 
INHIBITOR AIR duce a commercial resin by interac 
tion of an olefin with sulfur dioxide 
Also, it will be recalled that the du 
Pont Co., in its patent 2,495,286, dis 
closed an interesting polymerization 
Seer: RANG Kant = ae of carbon monoxide with ethyleni 
; = GASOLINE cally unsaturated monomers, A_ re 
cent du Pont patent (2,634,254) now 
reports a combination of the two 
processes which may give the type 
of resin desired 


SWEETENING In preparing the new polymers, a 
ZONE 


CAUSTIC 


silver-lined pressure reactor is deoxy 

genated by flushing with oxygen-free 

SOUR | y nitrogen and charged with a reac 

ref ret Ts ; tion medium containing a weighed 

I | amount of sulfur dioxide in solution 

A predetermined amount of free radi 

cal-generating catalyst is added, and 

the reactor is closed. Carbon monox 

ide is added at room temperature to 

the desired pressure and, thereafter 

an amount of ethylenically unsat 

urated organic compound is added 

The reactor is placed in an agitating 

rack fitted with heating means, and 

SPENT, INHIBITOR pressure and temperature conditions 

CAUSTIC SALT are maintained until the desired de 
of reaction is obtained 


a 


In one example, the reactor was 
EXCESS INHIBITOR IS RECOVERED in this inhibitor sweetening charged with SO parts cycthenam 


process 
‘ ‘ he ‘ * 4 ile 
leveloped by Universal Oil Products Co. (U.S. 2,634,231) solvent, 0.25 part sulfur dioxide, and 
1 part 1,1’-azodi-cyclohexane-carboni 
trile catalyst. The reactor was pres 
sured to 300 atm. with carbon mon 


Excess Diamine Inhibitor Compound oxide, and ethylene was added to a 


total of 470 atm. The charge was 
S d G li s bd heated at 100° C. for 10 hrs. with 
pee Ss aso ine weetening Process agitation. A yield of 16.2 parts of 
polymer was obtained, which did not 
( NE method for removing small cess of the molal quantity of mer melt when heated at 240° C., and 
amounts of merecaptan sulfur captans present which analyzed 0.3% sulfur. It could 
from gasoline is by addition of a Thereafter, the gasoline is led into be pressed into clear films 
liamine compound which accelerates acid scrubber 13 wherein the acid 
the oxidation of the mercaptan to extracts the excess of diamine inhib 
disulfide. In its U. S$ Sake 2,634 itor and is removed at the bottom Reduce Metal Contaminant 
231 Universal Oil Products Co through line 15 in the form of a dia In Silica-Alumina Catalysts 
points out that when small amounts mine salt of the acid Some of the 
of the diamine nhibitor are used salt is recycled throug® lines 17, 6 JRESENCE of certain metal com 
weetening takes ome time and ind 3 to serve as a source of amine pounds in cracking catalysts has 
often ties up mu h-needed torage inhibitor for the proce the caustic been known to be deleterious. Accord 
capacity Addition of excess inhibi neutralizing the acidity Diamine is ing to U. 8S. Patent 2,634,241 is 
tor greatly speeds up the oxidative recovered from the salt by neutrali ued to Standard Oil Co. (Ind.), one 
sweetening, but is uneconomical un zation with caustic of the objectionable impurities in sil 
the excess inhibitor is recovered Any diamine is claimed to be uit ica-alumina cracking catalysts is 
This is accomplished by the pat ible for this purpose The one pre manganese owing to the fact that 
nted process shown above Sour ferred appears to be N, N’-di-se¢ proportions as low as 0.02% tend to 
gasoline entering through line 1 i butyl-p-phenylene diamine The acid produce uncontrolled cracking and 
extracted with caustic in zone 2 ed preferably . ulfuric acid in evere deposition of carbon 
which may also contain solutizer an amount of 0.01-0.5 lb. bbl. of 


f tf pa Manganese is particularly found in 


methanol, ethanol, propanol line treated There appears to be ilica-alumina catalyst made from 


et The extracted gasolin no information on the residence time blast furnace slag by the d’Ouville 
y Zone technique (U. S. Patent 2,288,875) in 
i mixed with inhibitor from which the 
8 and air coming through line 9 


° tains 0.1-0.20% Mr In this process, 
edt they Wikis eieanabidiines dian ae DuPont Makes Clear Resin wy gna 


the furnace slag from melting of 


aintained at 100°-200° F. until the From Olefin, SO., co hematite ores is comminuted to about 


line is sweet The amount of 100 mesh and slurried at 230 F 


ining only 0.008-1° mercaptan in the sweetenin 


‘slag gel” ordinarily con 


inhibitor added generaliy will be in k has been disclosed in a previous with hydrochloric acid (15-20% HCl), 
1S 


ue (PETROLEUM PROCESSING, Jan one part of slag being added to five 
gasoline, a molal quantity in an ex 1953, p. 105) that considerable work part of acid. As 


the range of mercaptan left in the 


00on as the slag 
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—-—the discharge stroke of the 
Milton Roy Controlled Volume Pump. 
Forward thrust of plunger lifts discharge 
double ball-checks and displaces 
metered quantity of liquid. Suction 
ball-checks are positively seated. 
Sloping passages and absence of pockets 
assure discharge of entrained air, to maintain 


high and reproducible volumetric efficiency. 


Fifty Per Cent Time Savings 


with this Milton Roy Pump 


INTROLLED VOLUME PUMPING On Tue Jos in an Eastern manufacturing plant, 


’ 


this Milton Roy ‘‘miniPump”’ replaced a costly hand process, 
NSTRUMENTATION , ‘ 


wherein one tenth of a milliliter of liquid was added to 
PROCESS CONTROL SYSTEMS open cells on each stroke of the pump. The switch to 
automatic continuous injection with this pump cut 

BLENDING AND FORMULATING 


production time in half, gave much greater accuracy. 


Such efficiency in the precise metering of minute quantities 
of any clear liquid is merely one reason why ‘‘miniPump”’ 

is so widely used in industry. This pump has application 

in laboratories ...in pilot plants... for full-scale 

production operations... in instrumentation, 

continuous processing. As air-powered or motor-driven units, 
they operate within the capacity range of 3 to 3,200 
milliliters per hour, against pressures to 1,000 pounds per 


square inch. Accuracy is maintained within 1% 


This precision instrument is the miniature member of the 
family of Milton Roy Controlled Volume Pumps which 
fange in capacity up to 45 gallons per minute, 

against pressures up to 25,000 pounds per square inch. 
They are available as single or multiple units, or as 
component parts of complete chemical feed 


and control systems. 


Bulletin No. 653 describes “‘miniP ymp"", 
ts lesig act 


te today for your free coy COMPANY 


ee ee Meanefaitiing Enginti 1408 E. MERMAID LANE + PHILA. 18, PA. 


pe, Asia, South America and Africa, CONTROLLED VOLUM S AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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Patents 





has disintegrated and formation 
hydrasol is complete, the clarified 
lution is coagulated, for example, 
being sprayed into an atmosphere of 
ammonia. Finally, the gel is washed 
to remove excess soluble salts 

The patent reports the discovery 
that manganese and other contami- 
nating metals can be removed from 
such gels by contacting with an aque- 
ous solution of a soluble aluminum 


salt. such as aluminum chloride. Dur- L A M | N A T t D 


ing this treatment the manganese is 
interchanged with aluminum and is e 
dissolved in the salt solution with Long-fibre B L A N K a TS 
which it is withdrawn. The remain- 
ing solid is “substantially fre« from 
manganese and the proportion of 
other contaminating metals is great 
ly reduced, thereby enabling prepa 
ration of catalysts having superiot 
properties 

The silica-alumina gel is mixed 
with 10-25% aluminum salt solution 
at 50-150° F. for 1-10 hrs., using 50 
100% excess. The solution is sepa 
rated and the gel is washed with 
water dried, and crushed or pel- 
leted 

The table below gives an idea of 
what results can be expected by such 
treatment of a blast furnacs lag 
catalyst. Reduction in coke and gas 
factors are noteworthy 

Original Treated 


(Catalyst, (Catalyst, 
wt. % wt. % 


Vastly Improve Insulation 
APPLICATION ... EFFICIENCY... 
PERFORMANCE! 


’ . . ° 
Here’s Why: Copr-fibre Blankets are made by laminating 
long, mineral wool fibres together to form a tough, resilient 
blanket before wire mesh is attached. 


Patents Issued in April 


As a result this exclusive Copr-fibre two-stage manufacture 
The following classified list gives you these advantages: 

img gives the patent number, pat @ FASTER APPLICATION, because laminated blankets cannot 

entee, or assignee, and a brief loosen or fall apart under the abuse of handling. And 

because ( opr-fibre blankets come in convenient large sizes, 

are light in weight, clean, shot-free 


description of all patents believed 
to be of mterest to the pe troleum 
industries, as contained in the Of 
ficial Gazette of the U. 8. Pat MORE INSULATING EFFICIENCY, because laminated, longer 
ent Office for April 7, 14, 21, 28 fibres guarantee lower thermal conductivity. Two stage 
1953, Vol. 669, Nos. 1-4 manufacture is your insurance of uniformity of density and 
of consistency in all dimensions. 


BETTER PERFORMANCE, because resilient 
PROCESSES long-fibre Copr-fibre blankets maintain in 


tegrity, both of insulation and weatherproof- 


Catalysts ing, throughout expansion and contraction 
cycles of heated and cooled equipment. 
i 


SEND FOR THIS BULLETIN. Copr-fibre Bul- 
letin 511 gives you all the facts on what we believe 
is the only modern blanket insulation. Your copy 
will be sent free upon request. Write today. 


Telephone: Aurora 9207 
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DIRECT ACTING 


air to close 


® REVERSE ACTING 
, air to open 


You can reverse the control action of the Honeywell 
Series 700 Valve by inverting the valve body and 
oP T-fomme: belo Mavbaebtele Mm dst-Med-hi-) Mbeteb ler. te) am o)t-1i-m CoM tt ¢-00-) a= 
side. It can be done in the field . . . easily and quickly, 
without extra parts or complex adjustments 
The Honeywell Series 700 wide band proportional 
control valve comes in a full range of styles and sizes 

_ has al] the features you look for in a fine valve. 
Write today for your copy of Bulletin 700-2. 





MINNEAPOLIS-HONEYWELL REGULATOR CO., Jndustrial 
Division, \910 Windrim Avenue, Philadelphia 44, Pa. 





Honeywell 


Fiut we Covtrols 


Patents 
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Here's important news for 
insurance underwriters; build- 
ing owners; safety, maintenance and 
planning engineers. 

ee, __ Now, with new—more efh- 
cient “Automatic” SPRAY Sprinklers, it is possible 
to obtain substantially improved fire protection at no 
extra cost. Leading insurance organizations consider them 
superior to conventional approved sprinklers. They are sug- 
gested for use on all new construction, and can easily be inter- 
changed with obsolete devices on old style systems without 

expensive piping rearrangement. 
In short, absolute fire safety 
with ““Automatic’’» SPRAY Sprinklers is worth far more 
than it costs. It’s a long-lasting value that knows no measure. 


Better get the facts on 
“*Automatic”” SPRAY Sprinklers, the most important advance- 
ment of the century in the science of fire protection. Fill out 
and mail the coupon below for illustrative literature. 


" iene “AUTOMATIC” SPRINKLER CORPORATION 
WLU a 1 OF AMERICA 
J DerT. | Youngstown I, Ohio 
, i SEND US BULLETIN 69, 


"AUTOMATIC" SPRAY SPRINKLERS 
j NAME 


CORPORATION OF AMERICA J riTLe 


YOUNGSTOWN, OHIO pectataned 
Offices in principal cities of city 
North and South America i STATE 
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INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
maintenance costs 


ating and 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment versatile, 
and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem, 


because it is 
sturdy 


NO water 
IS 


re@pa r j 

ar, less 

Siena S of ¢ 

helps = ( hlorinat;° 
S reduce Slime on 

: > 1n 


Proce 
SS or n : 
Water. ! CO0ling 


WALLACE & TIERNAN 


COMPA 


NEW JERSEY 


(To obtain more 


NY, 


REPRESENTED 


data on advertised products see 


INC. 


N PRINCIPAL CITIES 
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good valves can be, ; 
gre known if) be 9 


But possibly you have never tried 
valves engineered to meet specific 
service conditions under which they 
must operate. To find out how good 
valves really can be, install Powell. 


The Wm. Powell Company 
Cincinnati 22, Ohio 


py 


BRONZE, IRON, STEEL AND CORROSION-RESISTING VALVES 
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J-M BLAZECRETE 
cuts refractory 
maintenance costs... 


That’s why it pays you to use this hydraulic- 
setting refractory for temperatures to 3000F 


Blazecrete* materially reduces labor 
costs for refractory maintenance. This 
hydraulic-setting refractory saves time 
in building and repairing linings for 
high-temperature equipment. 


For troweling, just mix Blazecrete 
with water as you'd mix ordinary con- 
crete... then slap-trowel it in place. 
When gunned, it adheres readily with 
a minimum of rebound loss. Either way, 
Hlazvecrete goes on fast, without labo- 
rious ramming or tamping. And Blaze- 
crete linings /ast 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
*Ree U.S. Pat. O0 


oo 


Whether you gun it... 


burner blocks, soaking pits, and indus- 
trial boilers. 

STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 

Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*... the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 

Manville, Box 60, New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


( 


or slap-trowel it... ° 


Johns-Manville BLAZECRETE 





BUILDS BETTER REFRACTORY LININGS 
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Lubricants 


7 (Shell 


Miscellaneous 
33.873 (Standard 
surface l ne 


EQUIPMENT 


Processing, general 


2.654.194 (Universal Oj Pro« 
reactor 

2,654,818 (Research Corp. 
paratus of electrical preciy ator type 

2,635,706 «(Phillips Petroleum ¢ 
adsorption separation apparatus 
635,707 (Phillips Petroleum ¢ )— Fixed 
cyclic adsorption apparatus 

655.564 


Selective 
bed 


(Phillips Petroleum C Pebble 
heating and reaction chamber 

2,635,949 Standard O!| Development C<« Ay 
paratus for contacting s ds with fluids 
635,990 (Phillips Petroleum Cc 
heat exchanger 

> 436.507 iM W Kellogg C 


drum 


Pebble 


Catalytic Reactors 


2,635,071 (Socony-Vacuum Oj) C Fixed bed 
catalyst draw-off method and apparatus 
2.435.989 «(Gulf O Corp Catalyth 


procets 
and apparatus 


Instruments 
2.433.736 (Bendix Aviation 


rT Method 
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Covering the 


FIELD PROCESSING 


YOU CAN COUNT ON CONTINENTAL 


for Quality and Sewive 


Experienced engineers and service specialists, 
offering equipment and supplies of proved quality. 


That's what you get when you count on Continental. 





a 


ay ry ay, 
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ASPHALT SPECIALTIES 


WEATHERCOAT 


y) 


Ne) 

















W: ATHER and WATER can't affect the protective qualities 
of Weathercoat: this tough ductile asphaltic coating bride 


expansion, but remains firm under heat or cold 


That's why Weathercoat is preferred by most of the world’s 
large st relineries* for protection ot exposed insulation on 

fractionating columns, crude stills and tanks for sealing 
insulation joints exposed insulated pipelines for 


membranes in reservoirs 


No fire hazard— apply it cold! 
Brush, trowel or spray Weathercoat 
— it's casy—"palms beautifully 


over uneven surtaces' 


AMERICAN 
Bitwuemwis 2. Asphalt 
COMPANY 


200 BUSH ST. + SAN FRANCISCO 4, CALIFORNIA r 
E. Providence 14, R. | Perth Amboy, N. J Baltimore 3, Md Mobile, Ala 
Seattle, Wash Baton Rouge 2, la St. Louis 17, Mo 


Portland 7, Ore Washington 6, D. C 


Columbus 15, Ohic 
Inglewood, Calif 
San Juan 23, P_R 


Tucson, Ariz 
Oakland |}, Calif 
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and Compressors 


‘ 


Pumps 


Seals and Gaskets 


Miscell 


1164 


aneous 
Robert ¥ 


k ‘ 


s 


How to Obtain Patents 

teaders may obtain copies of 
any U.S. patent from the Patent 
Office at 25 cents each Order 


by patent number direct from 
the Commissioner ot Patents 
Washington 25, D. C 
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PERMANENT PIPE-LINE SECURITY 


From Master Craftsmen come the world’s finest FITTINGS drop forged 
from solid billets of specially blended STEELS 

Your pipe connections can be harmonious and lasting . . . even endure 
beyond the normal life of the system... if proper consideration is given the 
compatibility of their meeting. Many millions of feet of pipe and tubing 
have been brought together by W-S Double-Diamond Forged Steel Fittings 
in lasting unions against time... heat... pressure... turbulence . . . corro- 
sion... oxidation... vibration... reduction and shock 

Such fortunate meetings withstand the adverse conditions of ANY service 
environments because W-S FITTINGS are inherently superior to these made 
by methods other than PRECISION MACHINING from solid FORGED 
stock. 


Whatever your pipe or tubing application, you can profit from the perma 


nence of W-S Double-Diamond (Screw-End and Socket Weld) Forged Steel 


Fittings. 


SOLD THROUGH LEADING DISTRIBUTORS 
+24 
Ss 
WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
129 ALDENE RD., ROSELLE, NEW JERSEY 


eee Fe ~ 
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Gliisch CAN FABRICATE TO 
YOUR SPECIFICATIONS 


GLITSCH “TRUSS-TYPE” lightweight trays, simple and adaptable in design, 

can be utilized for any process requirement with respect to tray size, process 

layout, type of flow, type and shape of downcomer, weirs, wells, and size and 

shape bubble caps as well as a suitable corrosion resistant material. Process 

engineers are not bound to standardized patterns. In collaboration with 
GLITSCH engineers, customers’ management and engineering 
staffs can effect definite savings in initial designing while 
planning exact fabricated features desired. 


bel i 


, ae Ae ee ae oe 


TYPICAL SETON SWAGED PULL UP BOLTorSTUD WEDGE QUARTER 
OPEN or CLOSED RISER RISER RISER HOLD DOWN HOLD DOWN TURN CAP 


«12229 Cap and Riser Assembly Designs 





Dies are available for 279 different cap and riser assemblies. 
Bubble cap styles can be furnished in a wide range of slots. Hold 
down styles simplify clean-outs, reduce “off-stream” time to a 
minimum. 


Cliech Sewice 


World-wide service in initial planning, designing and fabrication 
of towers and internal equipment based on specific customer 
requirements, engineering surveys of existing facilities and cost 
analyses are promptly available. 





a ‘TRuss -TyPE® | SALES OFFICES: 
(4 Bubble Trays, Towers FRITZ W. GLITSCH & SONS, INC. 


and other Petroleum P.O. Box 6227 wEW. FORK CHICAGO 


Refinery, Chemical and DALLAS 2, TEXAS CLEVELAND TULSA 
Industrial Equipment HOUSTON LOS ANGELES 





with 
THREDOLETS and SOCKET WELDOLETS! 


ThredOlets at work in L. P. Gas Plant Production 
Separators. 4°' x 2'' ThredOlets utilized for branch 
connections on manifolds subjected to contraction, expan 
sion and vibration. The ThredOlet's short height and 
wide footing creates rugged branch construction 


Insure production economy in pipe fabrication through 
the exclusive features engineered and manufactured 
into ThredOlets and Socket WeldOlets. Production 


is boosted because you weld more pieces per hour! 


Instant application and immediate availability will / Shaped to Fit 


Self Aligning 


save you time, labor and money in constructing all 
90° Threaded and Socket-weld branch connections.  ®eveled For Weld Metal Further From 


Welding Threads Reduces Chances 


of Thread Distortior 


SPECIFY AND USE... 
BONNEY THREDOLETS & SOCKET WELDOLETS 


FOR COMPLETE ENGINEERING DATA WRITE 
FOR YOUR BONNEY W-3 WELDOLET CATALOG 
DISTRIBUTORS IN PRINCIPAL CITIES 


ThredOlets Socket WeldOlets 








Extra strong WeldOlets, butt-welding, utilized to make fully 
reinforced branch connections in Gas Measurement Headers 
to operate at 1000 psi. 


LET'S COMPARE THE PLUS FEATURES OF WELDOLETS AGAINST REINFORCING RINGS OR PADS 


a 


The WeldOlet is a Welding Fitting | . Precious pipe is wasted in making 

rather than a hand-made reimtorce __ reinforcing rings or pads = — 
ment of a hand-made joint. [tis both 

a mechanical and a pressure member 


Reinforcing rings can be cumbersome to handle 


2. Ihe sell-alivning haped and beveled WeldOlet 1s : 
and clumsy to fitin both shop and tield tabrication, 
equally adaptable tor shop or field fabrication. Its 


employment climinates the need for additional ' , 
Laxcessive welding is necessary lo complete branch 


remnlorcement , , 
reimlorcing requirements according to Code pro- 
Production economy ts realized by employment of visions When rings or pads are used. Three separate 
WeldOlet construction which speeds up installation welds are required. This slows down piece produc- 
time in both shop and field fabrication. Only two tion time in both shop and field tabrication 
welds are required to install WeldOlet 
Lengthy calculations are necessary rmine 
The WeldOlet type of construction inherently pro ‘ 
the amount of reinforcing required When designing 
vides sufficient reinforcement in accordance with . 
for ring or pad reinforcement 
Code requirements to meet or surpass the maxi- 
mum services of whatever weiht pipe is used. To 
fucihtate determination of where it is necessary to The Bonne 
reimtorce or to use a WeldOlet, the new Bonney WeldOler 


catalog W-3 features time-saving data on this subject and an 
Dimensional advantages of WeldOlets allow closer maintaining [OO me SIFENSIN 
manifolding and cross combinations and provide tions in accordance with Co 


} fy ) 
improved flow conditions for vour free cop) 


DISTRIBUTORS IN 
PRINCIPAL CITIES 
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IN RECOGNITION 
ndustry, W. L 
and past 
by a 


Oo} 
Stewart Jr 
API Vice pre 
group of 
presented at a 
York City last month 
Standard Ojil Co 
W. T. Gunn 
eler H. G 
California 


Petr 


fornia 
platter 


names was 


sident fo 
friends 
private 
Shown 
(Ohio); David E 
API Division of Refining 
Mackenzir The Texas Co 
Charles M. Ridgway, Pure 


nolia tleum Co. and API vice 


HIS EFFORTS 
execulive 


Phe 
party in 
above are { 
Day 


(standing 


president 


on behalf of the petroleum refining 
ident of Union Oil of Cah 
Was recently given a 
engraved with the donors 
Hotel Commodore in New 
seated, L to R) E. B. McConnell 
Richfield Oil Corp.; Mr. Stewart 
L to R) Brock, jew 
Francis X. Baer, Union Oil Co. of 
Oil Co.; and John W. Newton, Mags 
refining 


vice pres 
refining 

platter 
the 


ilvel 


Georg: 


for 





B. Webb ha 
process 
Nuclear 
graduate 


been named 
Walter 
An 


been 


George 
senior 
Kidde Laboratories 
M.1.T Mr. Webb 
for the past two years 
for Foster 
cess design 
natural 
purification of 
gas and other 
esses. Earlier he was associated 
M. W. Kellogg Co., and worked 
hemical engineer for Kellex Corp. on 
Manhattan Project 


engineer oO 


has 
senior 
Wheeler 


tor 


pros ess 
engineer Corp., 


on pr 
ethylene 


recovery ol 


from and refinery 


ammonia syn 
petroleum proc- 


with 


pases 


thesis 
AS a 


the 


Dr. Hans Schindler has been named 
Sonneborn Sons 
Daugherty refinery at Petrolia, Pa 
He replaces T. M. Murphy, who re- 
cently retired after 49 years 
Dr. Schindler has served in 
Daugherty 


manager of L 


service 
several 
capacities at including 


those of research chemist and per 


mnel director 


Herbert H. 


eral 


Everetts gen 
Royden K. Schlafly be- 
maintenance 
Whitmyre 
foreman in a 


Decomes 
foreman 
chief 


George R. 


comes 


engineer 


and becomes 


veneral najor reorgar 
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mechanical department 


(Ohio) Cleve 


ization of the 
of Standard 
land refinery 

Mr. Everetts 

pipefitter in 
who started with 
draftsman, is a member of the Na 
tional Society of Professional Engi 
Mr Everetts joined 
Sohio as a enginer in 1937 
American Society 


Oil Co.'s 


Sohio a 
Schiatly 


1940 as a 


started with 
1929 Mr 
Sohio in 


neers who 
chemical 
the 


Engineers 


member of 
of Mechanical 


IS A 


J. E. 
manayer of 
Mathieson 
and 


Troyan has been appointed 
proce ale velopment in 
Chemical Co Rese 
Divi 
promotion from his 
director of re 


at Niagara 


arch 
Balti 
job as 
search and 
Falls, N. Y 
He joined Mathieson in 1949 as di 
rector of experimental engineering 
which he was pilot plant su 
Phillip Petroleum Co 


Engineering sion at 
more, a 
associate 


engineering 


prior to 
pervisor for 
Phillips, Tex 


Glenn W. Wilson has 
ed a technical 
Humble Oil & Refining Co 
The 


been appoint 
head in 
Zaytowr 
which he 


ervice ection 


refinery ection tor 


\S ill be 
formed to 
ctivities a 

tillation and 

Mr. Wilson 


neering degree 


re sponsible has been newly 


handle technical 


with rerun dis 


service 
sociated 
light 


holds a 


oil treating 
chemical engi 
Rice Institute 


Baytown im 


from 
Humble at 
his 


and joined 
iediately 


Iho 


upon graduation in 


G. Fair has 
chairman of 


been promoted to 
Phillips Petroleum 
omm .ttec He was 
the Kan 


operating ¢ 
superintendent of 
refinery 
Mr 
Gavin, formerly a 
superintendent at the Phillips, Texas 
refinery. K. A. Ande-son, formerly 
uperintendent at the 
promoted to 
that 


formerly 
sas City 
Replacing 


ent is V. Cc. 


Fair as superintend 


sistant 


mechanical 
Phillips plant 
tant superintendent at 


has been 


.. Ws Petroleum 
vice pres 
earch and 
elected a 
to replace 
April 


Thomas, Phillips 
‘ hary e of re 


ident in 
development, has 
member of that 


Cc. P. Dimit, who re 


board com 
pany 


tired in 


Halloran, 
Research 
Apprecia 
meeting of the 
American Petro 
leum Institute 
Division of Re 
New 


forme! 


Ralph A 


of Calhtfornia 


presi 
Corp 
i Certificate of 


“a «dinner 


fining in 
York in May 
The award 
presented to Mr 
Halloran in ab 
sentia was mM 
cepted on his be 
half by 
G Vesper eur 
rent president of 
Cal he 
Making the pres 
McConnell, vice 
Refining 
Standard Oil 
ed Mr. Hallo 
spent 1 year 
industry 
contribution: 
Mr. Halloran 
number of Refining 


Howard 


earch 


Mr. Halloran 


entation was EF 
the Divi 
ident of 
He 


man 


chairman ion of 


and vice pre 


Co. (Ohio) prai 
who 
the 


mportant 


ran as a 
of hi 
mace 
to it 


life in oil and 


many 
development.” 


ved on a large 


Division committe and was chair 


" of the nominating committee in 


K. J. Ostrander ha 
istant to 


been named a 
(uy lirector of 
the Ethyl Ce 
laboratone 


Dan M 
technical service at rp 


Detroit research For 


“24 





Find out why 
"Designed by Kaiser Engineers” 
means 


low operating costs 


Send today for our new 32-page 
experience. record book. For twenty-five 
vears, Kaiser Engineers has been known 
for its ability to design and build plants 
with low operating costs 

Current examples of this ability are 

to be found in such diverse jobs as 

a municipal water treatment plant 

a 473,200 kw power generating plant 

a catalytic cracking plant, a cement 
plant, atin plate mill and an ore 


beneficiation plant 


Consult Kaiser Engineers warily to find 
out how our wealth of experience and 
diversity of skills can solve your design, 
engineering or construction problems 
whether budgeted at thousands or 


millions of dollars 





® 
1 1 j n e e rS low operating costs 


HOME OFFICE: KAISER BUILDING, OAKLAND 12, CALIFORNIA 


ENGINEERS + CONTRACTORS 


£R ENGINEERS DIVISION OF HENRY J. KAISER COMPANY, OAKLAND «© NEW YORK ¢ PITTSBURGH « LOS ANGELES «© WASHINGTON, D.C. « (CABLE. KAISENGS) 
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MIXING TECHNOLOGY and 
the arts doesn't bother Leon 
ard Reed. By day he is an 
equipment inspector at Stand- 
ard Oil Co. of California's 
Richmond refinery. At night 
he divides his time by being 
chairman of a _ philosopher's 
club, teaching adult clasfé€s in 
music, art and drama and 
leading great books discus 
sions. He was born in north 
China, came to the U. S. in 
1921 and joined Standard in 
1928 after graduating from 
the University of California 





meriy supervisor of motor vehicle 
operations, Mr. Ostrander will _ be 
ucceeded in this position by H. A. 
Toulmin. Gerald Stanke ha been 
named to the newly-created position 
ft assistant research supervisor for 
Ethyl’'s motor vehi operations In 
Detroit 


George C. Gester, Jr. ha been £« 
lected to participate in the 19535 Sloan 
Fellowshi; am for Executive 
Deve 

Senior research ngyineer at the 
Richmond 
laboratories, ! reste wa spon 
ored as a candidate Standard Oil 
Co. of Calif 


California Research 


parent company of the 
research firm. He is a lemical 
gineering graduate of the Universit 
of California and M.1.1 and i 
member of the American Institut: 


Chemical Engineers 


L. G. Alexander has been named 
vice president and general manager 
of International Refineries, Inc He 
joined International in 1951, having 
been previously associated with Cre 
ole Petroleum Corp. in Venezuela and 
Standard Oil Co. (N. J.). For the past 
two years, Mr. Alexander has been 
working on planning, layout and con 
struction of International's new refin 
ery near Duluth, which recently went 
on-stream 


David T. Staples has been elected 
president of Tide Water Associated 
Oil Co. succeeding William  F. 
Humphrey who retired in May. Mr 
Staples was formerly a Tide Water 
Associated director, and executive 
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ce president and director of Pacific 
Western Oil Corp 


* * 


Dr. Henry H. Storch ha been 
named chief of the Synthetic Liquid 
Fuels Branch of the Fuels and Ex 
plosives Division, Bureau of Mine 

succeeding acting 
chief J. D. Doh- 
erty who now be 
come deput 
chiet 
1951 
ch be. 
chief ot the 

Fuels Technolog’ 
Division Region 
| Vill being in 
charge ot re 

earch on petro 
leum, natural ga 

yntheti« 
preparati n 
carbonization and utilization of coal 
in the Bureau's 17-state Northeast 
ern region He ha been with the 
Bureau nee 1928 

Dr Storch received his PhD in 
physical chemistry from the Univer 
sitv of California 


Dr. Storch 


liquid fuels, and analy 


Robert G. Larsen has been named 
research director of Shell Oil Co 
Martinez, Calif refinery He rr 
places W. A. Bailey, Jr., who now 
heads Shell's Houston refinery re 
search laboratory 

Mr. Larsen studied chemistry at 
the Universities of Utah and Harvard 
and served two years on the staff at 
M.1.T. He has been at Shell's Emery- 
ville Research Center since 1944 


* . * 


Edgar E. Brand and Rudolph Cu- 
bicciotti have been named vice presi- 


in Engineering 











lal 
a 

Supersonic waves pul- < 

verize rock in a new hoy | 
milling machine. Re me, 1 
cently demonstrated at Reno, Nev., by its 
inventor Joseph Bassickh, the machine 
turns nonmetallic rock to powder instant 
ly. Crushing impact is delivered by sound 
waves. It promises to work on metals, too 


How to produce a ton of steel using only 
1100 vallons of water instead of the in 
dustry average of 65,000 pallons— was the 
problem facing Kai er Enyvineer im 
building the West's only completely inte 
rated steel mill at Fontana, Calif. For 
detail just drop us a line. We'll send 
you a reprint of a recent article about at 


in Plant Engineering mag 


a= et» 


A new gadget —the pocket-sized double 
nicht angle prism is proving a boon to 


aavitie 


many engineers in the field. Major advan 
tage is the fact that you can look through 
it trai ht ahead on the line of sight 
and at a right angle at the same time 


= - . 


“Engineering Statistics and Quality Con 


trol” is an important new book by Irving 
W. Burr, professor of mathematics at 
Purdue Due for July publication, it 

clear, unified, practical, Primary empha 


is on statistics most immediate and 


Our new experience-record book shows 
Kaiser Engineers is now designing and 


usable in industry 


building in such diverse fields as petro 
leum refining, mining, industrial and mu 
nicipal waste and water treatment plant 

kor your copys gust write Kaiser Engi 
neers Division of Henry J. Kaiser Co., 
Kaiser Bldg., Oakland 12, Calif 
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dents and Henry Sonneborn III has 
been named secretary of L. Sonne 
born Sons, In« 


V. M. Wann has been named resi 
dent engineer at the new Standard 
Oil Co. (Ind.) refinery going up at 
Mandan, N. D Since 1946, he has 
been design en- 
gineer at Stand- 
ard's Whiting 
Ind., refinery 

A civil engi- 
neering gradu 
ate of Purdue 
University, Mr 
Wann was previ- 
ously a hydrau- 
lic engineer with 
the U S (Geo- 
logical survey " 
ind a design en Mr. Wann 
yineer for the 
Indiana State Highway comm 


2'A" te 4” pipe 


KR. (C. King ha been appointed 
planning engineer of Dow Chemical 
Co.'s light hydrocarbon department 


Never before one so easy to carry — at the Freeport, Texas plant. Su 


ceeding to Mr. King’s former position 


easy to put on pipe... as assistant superintendent of the in 


strument department is V. O. MceCon 


7 7 nell, who has been working as a 

{ design engineer in that same section 
s 9 e . * 

Drew L. Hines has been named 

eare chairman of the Eastern Division Op 

erating Committee and head of the 


® administrative department of Tide 
ipe rea er _ water Associated Oil Co He su 


ceeds B. I. Graves, vice president and 


director of the company, who retired 
@ If you've rassled with old-style geared thread n April 

ers, you'll go strong on this Ritaip 4P. It’. 
got balanced loop handles—a cinch to carry 
and to swing onto pipe. Mistake-proof work- ¥ M. Perry 
holder sets to size before it’s put on pipe—oniy ident of the Natural Gasoline Asso 
1 screw to tighten. Easy upkeep—drive pinion ciation of America, succeeding John 
in oilless bronze bearing; safe enclosed gear. Ff. Lynch. Mr. Perry, with Cities 
4 sets of 5 high-speed steel dies, 2'4 '’, 3’, 34%", Service Oil Co., was formerly a vice 
4"; ratchet handle. RttatDp Universal Drive president of NGAA 

Shaft available also 4P for conduit. Buy 
worksaver 4P at your Supply House 


has been elected pres 


James W. McLaughlin, vice presi 
THE RIDGE TOOL COMPANY dent of Union Carbide and Carbon 
Corp., died May 15 in New Rochell 

ELYRIA, OHIO N.Y. He was 62 
Mr. McLaughlin was also a cor 
porate officer in several of Carbide’s 
U. S. and Canadian Divisions He 
received his BS degree from the Uni 
versity of Illinois in 1914, and first 
became associated with Carbide in 
i918. In 1929, he was named genera! 
uperintendent of Carbide and Car 
yon. Chemicals Co. plants, and in 1931 
va elected vice-president of that 
concern In 1945 he also became a 
ce president of the parent con 
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Kellogg Establishes Scholarships 


Winners 
Shannahan, 
Warren L 
employes 


of scholarships 
left, and 


under a 
Frederick Moller, 
Smith, president, M. W. Kellogg 
annually to receive full tuition 
graduate study as well as full base pay 
Mr. Shannahan, a project engineer with a B 
studies 


new ( 
right 


rnelius E 
congratulated by 
provides for two 
undergraduate 


ompany plan, C 
being 
Plan 
vrants tor 


are 
Co 
and 
S M. E., will continue 
engineering Mr. Moller, a 
studies toward a B in petroieum engineering 
Mr. Shannahan the author of the 
popular of articles on instrument fundamentals, “Refinery 
ments Makes Them Tick? which published in 
1951 and 1952 


in 
for a master’s 
engineer, will continue 


Readers will remember 


his in chemical design 
S 

as very 
Instru 


PETROLEUM 
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PROCESSING in 
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Philips Sets X-Ray School Ly ; headed 


the 


and 


! 


School 


week 


t 


ce 


vith Philips 
fies a a 
Work w 
niques 

X-ray specti 


ing 34 


t 


up W 


Vulcan Reorganizes Sales 


! 


along 


li 


( 


general 


in Houston to repre sent 


ind 
department 
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by 


;outhwe 


North American 
its western 
t Western 
at the 
San 


Philips Co., Ink 
will hold the 


Diffraction 


dealer 
X-Ray 


Sir 


New du Pont Sales Head 


Fran Drake 
Francisco during For 

21-28 It Miller 
school annual y fE 


fotel in 
of August 
» make the 
ist event 

No reg 


thie 


health 
active direct 


Nemours 


rea Ray 
ha 
I. du 


Petroleum 


ons 
pilanne iven 
Pont 


(Them 


an 


istration f 
hing to Dat 
Conklin 
issistant 
tor Mr 
will cont 
with the 


in an aavi 


oon 
the h 


dealers or ome 
limite 
powder camera tech 
diffractometer 
graph techniques Morn 
will be devoted to le 
afternoons be taken 


laboratory demonstration 


commodation 
ill « 
xX 


over 
ray 


ind new 


Ss'ons 
capacity 


Mr 


more 


and will 


ith 


ures 


than 
years 
the oil 


In 


in 


Mr. Miller tr 


an & 1928 

sales 
lines to offer 
ilized to the 
petrochemical industries 
headed 
president and 
the company 
Vulean opened an offic: n 


Vule Copper 
eorganized its 


divisional 


Supply Co. has 
department named ¢ 
the 
of Americ 
president 


served 


was 
of 


utive tary 
oline Association 
1943-44 


organization 


sper secre 


chemical Ga 
Sales 


sales services 
and 
that 


ecutive 


from was 
He 


posts with a 


is by Thomas 


“arroll, vice assistant number of w 


manager ot 
On June 1 


known oil companies 
1916 
additives 

Conklin 


joining du 
sales director for 
its um 


Mr 


engineer Ie 


manufacturing and constructior 1935 mechanic 


ng 


1953 


June 


aivisi 


experien 


in ©xX 


M 


t 


Miller 


inu 


| 


Miller ha 


0 


cf 


Indu 


he 


x 


Natural 


a 
ot 
x 


Pont 
pe tro 


“4 


engineering the Univer 
sity of 
with du 
thereafter 
trict 


Chemicals 


graduate of 
Michigan, became associated 
Pont in 1947, and shortly 
was named west dis 
for the Petroleum 
Division In 1951 he 
director of sales 
Campbell will 
the latter post 


coast 
manage? 
was 
named assistant 
Milton H 

Conklin 


replace 


Mr in 


Mart Cooling Inst. Prexy 


Leon T The 


pre Sl 


Mart, president of 
Marley Co., has been elected 
dent of the Cooling Tower Institute 
at that group's recent annual meet 
ing in San Franci Other 1953 
officers .nclude Neal B. LauBach 
Hudson Engineering Corp., vice pres 
Paul R. Hoffman, Lilie-Hoff 
Cooling Towers of St 
and Clayton E 
Corp., treasurer 


co 


ident 
Louis 
Pickup 


man 
secretary 
The Fluor 


technical 
at the 


Expanded 
field 
meeting 


programs of 
approved 
in cooperation 
Redwood Asso 
Forest Products 
the Institute of 
the Institute this 
will complete some of its com 
field studies for the 
of water conservation 


studies were 
Working 
with the California 
ciation, the U. §S 
Laboratory 
Paper 


and 
Chemistry, 
yea 
prehensive im 
provement 
equipment 

This 


neering 


new research work is plo 
branch of technology 
inadeauately 
field in year 
past,” executive manager R. C. Kelly 
of, Palo Alto, Catif said Twenty 
selected cooling tower users are cor 
their plant facilities for In 
tudies Field work unde 
uper of the ¢ Tower: 
titute engineer 


In a 


which has been treated 


in the engineering 


tributing 
titute 
the 
It 
W 


is 
410Nn ‘ooling 
field 


ed at 


James 1! 
ton 


Westinghouse Buys LeTourneau 


West 


Air Br 
irth-mov' 
R. G. LeTourne 
Ine approximately $19!'. million 
he company to be 
LeTourneau-Westing house 

elude 
at 


ing@house ike Co. ha 
the « 


busin of 


purchased and 


lated 


re 
au 
for 
known &@ 
Co 


new 
LeTourneau plants and 
Peoria Ill ind ‘T 
interest in 
The 
Longview, 
with R. G 
will continue 
al products for 


(3a 
an Aus 
Vicksburg 
plant 
LeTourneau 
to manu 
the 


OCccoA 
a in 
ibsidiary 

and Texas 

remain 


Ine 


which 


ture pec FOV 
ernment 
President of 


Merle R. Yontz 


the subsidiary 1 

executive pres 
dent is Elmer Isgren, vice president 
is Herbert A May, and vice 


nt general 


new 
vice 


pres 
and Sales 


" A 
arren y 


manager 
‘ mople 


Worthington Has Open House 


open house 
rton 


Harr 


commemorating 
Oth 


Was 


Corp annivet 


N J held in 


or 


aon 
140 








a d = ae 
iy ) met ‘ thie istal 
ut down 4 pa eae owen 
ag 2 n npeller pumy 
] or irrigaty to iny rotary pump 
down-time fitting in the hand was exhibited an 


explained on a two hour tour of the 


t ” 


4 factory, largest of orthineton Za 
with domestic and foreign p t 
AIRETOOQOL' Morton Expands Research 
Morton Salt Co. is ; to create 


going 





a new research and development or- 
ganization which will include among 
its activities new studies on catalytic 
materials and re 
lated products 
Dr. Wendell W., 
Waterman, Mor- 
ton director of 
research and de- 
velopment, will 
coordinate work 
of the group. Dr 
Waterman joined 


the company in } 
1952, being ass« 
ciated earlier 
ee - keep your plant at the with the Stand Dr. Waterman 
° e ’ ard Ojl Develop 
highest possible output the year ‘round ano Nga, aE ee 


with AIRETOOL tube cleaners and tube the Rust Process Design Co 
expanders. Airetool equipment has been proved in Laboratory facilities and a chem 


ical engineering staff will be located 
in the Chicago area Pilot plant 
industry have given Airetool engineers the know-how needed phases of the program will for the 


the field years Of close association with the petroleum 


to produce the most efficient tube cleaners and tube expanders most part be conducted at the com 
pany’s nine operating plants in the 
U. S. and four Canadian subsidiar 


il 
Here's why Sangdahl Bridge Co. VP 
1. SLIP FIT CONSTRUCTION George : 
of all powerful Airetool motors no Sangdahl has 
Al RETOOL special tools needed to take them apart been elected 4 


vice president of 
ago 


’ T POWER SEAL Airetool motors the Chic 9 
is out ront and cleaning heads can be loaded Bridge & Iron 
down as slow as 50 RPM without Co 
stalling Mr 


produce d today 





Sangdahl 
BALANCED ROTOR transmits . sedis Spreeere 
graduate of the 
head no wasted effort Unive rsity of ti- 
linois, started 
4. NEW FORM CUTTERS in working with 

a wide variety of tube cleaner heads Chicago sridge 
in 1915 in th 
AIRE TOOL’S tube expansion control saves sales department doing design and 
estimating work He was manager 
of the Montreal, Que. sales office ot 


all the applied power to the cleaner 


Mr. Sangdahl 


additional man and plant hours by making tube 


rolling a fast, accurate operation. Even the most , p 3 
the company’s Canadian §affiliat 


Horton Steel Works Ltd for five 
years Since 1925 he has been man 


ins xperienced man can produce al uniformuily 
tight tube bundle in half the time required by 
previous methods. Down time is cut to a mini- ager of the firm’s Cleveland sales of 
mum when you use Airetool. For full informa- fice, and recently was named to head 
tion write The Airetool Mig 1 new sales office in Pittsburgh 
Co., 556 5. Center St., Spring- 


Al R I T |) |) L field, Ohio Nalco Names Three VP's 


. National Aluminate Corp., Chicago 
MANUFACTURING COMPANY : ted 


has promoted Dr. David G. Braith 





There’s an Airetool Tube Cleaner waite, Gage Averill and Heman R 
SPRINGFIELD, OHIO and Tube f } \ 


vpander for Every Powers to be assist 
Type of Tubular Construction lents 


’ + 


int vice presi 





Branch Offices New York, Philadelphia, Chicago, Tulsa, Baton Rouge, Houston, Hudson Weights, (W. 1.) Braithwaite is production mana- 
Representatives in principal cities ia U S.A. Canada, Mexico, Sewth America, England ger and Averill sales manager for 
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sdditi 
the sal 
gineering staff 
Fischer & P 
Co. is James 
eo Voorhic« 

. chemical ens 
- neering graduate 
Mr. Voorhi« ha 
previously been 
with Celanese 
Corp ot Amer 
ica and with Co 
lumbia Southern 
Chemical Corp 
He will represent F&P at the com 
pany'’s Corpus Christi, Texas, office 
inder the southwest sales manage? 
R. W. Fritzche 


Mr. Voorhies 


Air Products Builds Lab 


Construction is under way on the 
first unit of a new research laboratory 
being put up by Air Products, In 
in Allentown, Pa 

The new one story brick and bloc k 
structure will house a library, office 
space and laboratory. Air Products 
director of research Dr. Otto J. Stern 
is in charge of the center 


Personnel Changes 


Babcock & Wilcox Co. W H 
Rowand to vice president, in addition 
to his present duties as chief engineer 
of the Boiler Division, and M. Niel 
sen to head of that same division's 
nanutacturng department 


Black, Sivalls & Bryson, Ine. 
Thomas Casey to Tulsa district sales 
manager for the Controls and Safety 
Head Division 


Blackmer Pump Co. Ralph Thorn 
burg to sales manager of the south 
entral division at Dallas 


The Bristol Co..-Sam E. Gewin 
district manager of the St. Louis « 
fice from resident ales engineer 
the Buffalo area 
Consolidated Engineering Corp. 
Hugh F. Colvin to vice president and 
yeneral manager, Robert L. Smallman 
oO vice ident in charge of sal 


Pollock to treasurer 


Davison Chemical Corp. Wil 
McCloskey to vice president 
mtroller Frank J. Griffin to 
troller and Frank Z. Oles to ; 
mtroller 


De Laval Turbine Pacfie Co. 


lan Greenland to sales manayer 
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SAFE... 
SURE 
PROTECTION 


‘ 
sive us garr.or 


ONAL FOAM SYS! 


NATIONAL 


FOAM SYSTEM INCORPORATED 
WEST CHESTER, PENNA. 
Headquarters for Foam Fire Protection 


ohtain more data on advertised product ee page G44) 





New guide to longer life 
for METAL STRUCTURES 


Tells WHAT metal primer to use 


. . . WHERE and HOW! 


The most important part of a metal protective system 


is the primer. Now it’s easy to select the right primer 


Ss 


for long-lasting protection of various kinds of metal 


and conditions encountered in service. 


This new 12-page book describes the complete line 


of Sherwin-Williams Primers ... tells what primer to 


use for steel, galvanized iron, galvanneal, terneplate, 


aluminum. Included are application data and sugges- 


tions on proper surface conditioning preparatory to 


priming. 


Be sure you get a copy. Write for Brox hure B-769. 
Nhe Sherwin-Williams Co., Petroleum Division, 


Cleveland 1, Ohto. 


SHERWIN-WILLIAMS 


PETROLEUM FINISHES 


To obtaim more data on advertised products see page 


944) 





Suppliers 





the San Francisco office and Donald 
T 3ixby as sales manager of the 
Seattle office 


Fluor Corp. Ltd.J. W. Elizardai 
Jr. to vice president in charge of mid 
continent sales, with headquarters in 
Houston, Texas 


General American Transportation 
Corp.—-Edward D. Rollins to western 
manager of the new Plate and Weld 
ing Division sales office in San Fran 


CleEco 


Graver Tank & Mfg. Co.-William 
C. Behmer to district sales manager 
of the Chicago office 


Midwest Piping Co._Louis H. Neib 
ling to manager of the Chicago dis 
trict sales office and Walter Janesch 
to assistant manager 


Selas Corp._-Richard S. Van Note 
to district sales manager of th: 
Chicago office 


Tube-Kote, Inc.-C. L. Garner t 
ales manager from sales engineer 


Branches, Distributors 


D. D. Forster Co., sales representa 
tives in the Pittsburgh area for 
Koch “Benturi fractionating trays 
has moved its offices to 501 Alcoa 
Bidg. in Pittsburgh 


Warren Steam Pump Co., Inc. has 
appointed Meters and Controls, Ine 
144 N. La Salle St., Chicago, as 
their sales representatives for the 
northern half of Illinois, lake coun 
ties of Indiana and river counties o 
lowa 


Clark Bros Co. has 
Kansas City, Mo., district 
6 E. llth St. and put 
Campen, tormer district 
the Tulsa office, in charge 
H jarnes takes Mr. Van Campen's 
place in the Tulsa office 


Garlock Packing Co. has moved 
Detroit office to larger quarters at 
2781 E. Grand Blvd., and made the 
headquarters a regular branch offi 


The Marley Co. has switched it 
Houston sales office to Suite 1601 
Commerce Bldg Houston Texas 
Telephone Atwood 4401 


Monsanto Chemical Co.'s Texas Di 
vision has moved its midwest sales 
offices from Akron, Ohio to the Union 
Commerce Bldg., Cleveland 


Calumet & Hecla, Inc. has opened 
scales offices for its Wolverine Tube 
Division in Columbus, Ohio, located 
at Suite 1212 High-Long Bldg., 5 E 
Long St. Telephone Fletcher 5385 
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Fire Protection in Peace and War 
Is Outlined in Two New Volumes 


wherefore's of 


Kg HE why’s and 
combustion are given an exhaus 
tive analysis in this volume on com 
batting and preventing fire lo 

Chapters are included on the 
istry and physics of combustion, ele« 
trical methods of temperature 
urements, fire-producing 
flammable liquids, gases and dusts 
hazardous chemicals, types of con 
struction and fire causes There i 
an extensive section dealing with re« 
ommended fire control 
equipment and alarms 


chem 


meas- 


phenomena 


practices 


Chapter 22 outlines necessary pro 
cedures in fire protection for an in 
dustrial establishment It takes into 
consideration the type of material 
being manufactured, its storage, the 
building structure, man power, avail 
able equipment, ete 

While there is much scientific and 
technical data in this book 
a wealth of practical tips also 
ing this an excellent text for 
fire brigade 


there is 
mak 
plant 
Numerous 
drawings and photos are used, par 
ticularly in those parts of the book 
devoted to prinkler systems and 
other fire-fighting tools A 
raphy and extensive 
ire included 


members 


bibliog 


topioal index 


A LTHOUGH ©) on 
4 would seern that 


protect a city fi 


fire is to dismantle the tov 
hand this little 
any cogent ideas on what can be 
to alleviate the 
homes and industry in city-wide con 
flagrations Mr sond 
contention is that fire 


betore 
volume contain 


dangers to 


prncipa 
safety in the 
atomic age can be mple, if builders 
townspeople fol 
low the necessary rules The author 
who is chief engineer of the Nation 
il Fire Protection Association, ha 
made a study of 
fires, and is listed among those con 
sulted in the preparation of a text 
on the A-Bomb The Effects of 
Atomic Weapons 


industrialists and 


special bomb-set 


The basic program presented in 
this book was formulated for a paper 
given at a Massachusetts Institute 
of Technology symposium on “Build 
ing in the Atomic Age.’ Illustra 
tions and supplemental material hav 
been added to form the present work 
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The text is not claimed to be che 
final word,” but is a preliminary ex 
ploration of what may 
vital field of endeavor A yvood deal 
types 


become a 


of emphasis is placed on the 
of construction most able to resist 
Most of the 
data is compiled from. results of 
World War II bombings of Hamburg 
London, Stuttgart and Hiroshima 
There is an index and a good bibli- 


atomic conflagrations 


ography 


API Publishes New Edition 
Of Vol. | on Wastes 


TI HE American Petroleum Institute 
| has published a new Fifth Edt- 
tion of Vol. I of the Manual on Dis- 
posal of Refinery Wastes Prepared 
by the Division of Refining, Vol. I 
deals with water containing 
oil, its collection and treatment so 
it will not contaminate adjacent rivers 
and streams when released. The last 
published in 


wast 


previous edition was 
August, 1949 

New information in the Fifth Edi- 
tion includes the latest design data on 
gravity-type oil-water 
based on three years of research and 
experimentation at the University of 
Wisconsin under the direction of Prof 
G. A. Rohlich 

The new design method contains a 
number of significant 
the Fourth Edition 

1. Recommended design is based on 
an oil globule 0.015 cm in diameter 
rather than 0.02 cm re 


previously 


separators, 


changes from 


Examples are 


ommended 
2. Maximum permissible horizontal 
through the 
been increased from 2 to 3 fpm 

3. Vertical slot inlet baffles for 
even flow distribution are 


velocity eparators ha 


recom 
mended to replace the expensive loop 
the-loop inlet 


ious design 


arrangement of prev 


Fifth 
obtained 
West 50, New 


Copies ot the 
$2.00, may be 
A.P.1I 50 
ae 


Edition, at 
from the 
York 20 


Studies Economical Oil 
Storage, Piping Methods 


Pet eu Tankage and Transn 
mt t r il 
bir 


‘ It t Chicage nd 


>) ROBLEMS of storage evaporation 

and corrosion are examined in 
this volume on petroleum  storag« 
tanks and transmission lines Beau 
tifully bound and illustrated profuse 
ly with photographs, line 


and explanatory 


drawings 


graphs and table 


this book is based, the publisher 
states, on “a composite of all cur 
rent information” relating to the 
title Chapters cover petroleum 
storage techniques, conservation 
equipment 

fluid flow; a 
with the 


tankage selection and 
eparate section deals 


proper selection of pumps 


Surveys Synthetic Organic 
Syntheses Methods 


$11 


f Bon. book is an effort to sum 
marize in one volume methods of 
syntheses used in prepara 
tion of mono- and di-functional com 
pounds. To give wider 
the entire field, detailed discussions 
are not included, but frequent refer- 
ences to original literature as well 
as to other books and review articles 
are given. Tables supplement text 
in recording additional references 
and other examples. To make sure 
data is authoritative, a long list of 
chemical journals published from 
1919 to 1950 was reviewed page by) 
page prior to publication of this new 
text 


organi« 


coverage of 


Gives Scope and Services 
Of Chemical Industries 


ry Facet Rool " 
paper eover 
t A ssociatl« 


Chen 
tl ind Hf Sts 
l’rice Silo Qu 


HAT the chemical industry 
how it grew, how it 
it offer vhere it 


operate 
roing 
are the main topi in th 
to-read analysis of what is po 
bly America fastest prowing com 
erclal enterprise Deseribed are 


irces for raw materials, operatin; 
} int 


employment opportunitie 


equipment, research projects 
plus a se 
tion on the pecifie uses chemical 
products ha n our daily lives. The 
book contains a wealth of background 
either in the in 
with it 


material for anyone 


dustry or dealing 


Association Publications 








éng-Vadting Stainless Steel 


reduces maintenance at Gulf’s Lube Oil 
Phenol Extraction Plant 


N job after job, Stainless Steel repeatedly has 

demonstrated its ability to reduce maintenance 
and resulting downtime through its excellent re 
sistance to corrosion and other severe conditions 
so often encountered in the petroleum industry. 

For example, in the Lube Oil Phenol Extraction 
Plant (Multisol No. 3) at Gulf Oil Corporation's 
Port Arthur, Tex., operation, three specific installa 
tions of Stainless Steel have played an important 
role in reducing over-all downtime. 


The phenolic water accumulator—handling a 
solution of 10°; phenol and some naphtha—is 
lined with Stainless Steel 54,” thick and 12” wide. 
It has been in service for nine years and remains 
in good condition, although carbon steel plates 
used previously blistered after two years of service. 
The vessel operates at a pressure of 5.0 psi and 
at 170°F. 

In the extract heating furnace, the last 16 tubes 
are Stainless Steel and have been in service for 7! 


years without need for maintenance. Carbon steel 
tubes in these locations failed after 18 months of 
service. 

The drier section of the phenol tower itself is 
lined with Stainless Steel as a protection against 
rapid corrosion at tray level. 

There are many locations in your plant where 
the proper grade of Stainless Steel can help you 
maintain uninterrupted production. Our metal- 
lurgical and research personnel will be glad to 
assist you with recommendations. There is no obli- 
gation, of course. 


PHENOLIC WATER ACCUMULATOR 
Steel 
Stainless lining has lasted 


ia lined with Stainless 


The 
nine years against two years 
and is still in 


serviceable condition 


for carbon ateel 


OVER-ALL VIEW of Lube Oil 
Phenol Extraction Plant (Multi 
No, 3) at Gulf Oil Corpor 
Port Arthur, Tex. ‘The 
phenol tower is in the center and 
the heating furnace at 
the right Both are equipped 
with Stainless Steel 


wol 


ation, 


extract 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
WATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


wit A fi faror 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


OMPANY, BREW YORK 


U-S°S STAINLESS STEEL 


SHEETS STRIP PLATES BARS BILLETS PIPE TUBES WIRE SPECIAL SECTIONS 
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c MEETINGS 





WPRA Sponsors Two-Day Technical- 
Industrial Relations Conference 


al-industrial 

being 

ern Petroleum 

ine 18-19 it 

in Chicago 

n private dining 

srd floor, and mem 
WPRA is not a} 

quirement for attendance 

rhursday, June 18 will be devoted 

Subjects and 
Executive De velop 
Management by Proxy’ 

John R. McNulty. Husky Oil Co.; “A 
Practical Safety Program”, Henry J 

Legg and G J. Gerharz, both of 
Globe Oil & Refining Co “The Su 

pervisor as a Key to Good or Bad 

Human Relations’, J. L. Ward, Pan 

Am Southern Corp In addition to 
these William S. Wilcox, co 
ordinator of Socony-Vacuum Sugges 

tion System will 

pany's world-wide 


bership in the 


to industrial relations 
peakers are 


ment or 


papers 


outline his com 
program 

rechnical papers will be presented 
on Friday June 19 Subjects and 
speakers scheduled are Some De 
velopments of Monitoring and Inspec 
tion Instruments for Refineries”, ‘I 
4. Abbott, Standard Oil Co. (Ind.) 
Low Hardness 
Lime-Soda-Phosphate Treatment I 
W Ellis and H. E. Carlson, Cithe 
Service Oil Co Dr. W. F 
Globe Oil & Refining Cx 
on his firm's approach to at 
er pollution problems, Add 

topics are being scheduled 


b 


Boiler Feedwater by 


Krauss 
will present 


quest for reservations for the 
eting should be ent directly to 
Conrad Hilton Hotel 


Schedule Ten Sessions At 
1954 API Refining Meet 


FICHE 19th Mid-Year meeting of the 
| API Division of Refining will be 
held at the Shamrock Hotel in Hou 

ton, May 10-13, 1954. The program 
now being arranged calis for 10 tech 
nical sessions—two each on mainte 

analytical 

waste 


lance and 
ne each on 
fuels, corrosion, che! 


troleum, training and 


5th Plant Show Set 
For Chicago in 1954 


fi igo Fifth Plant Mainten: 
nd Conference ! 
Chicago 
Jan. 25-2 


has been 


under 
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Clapp & Polial 
hairman | igain L 
nsulting editor 


Management & Maintenance 


ASME Discusses Processes, 
Power At Summer Meet 


YEVERAL papers of particular in 
\ terest to petroleum and _ petro 
chemical engineers will be presented 
at the American Society of Mechani 
cal Engineers 1953 semi-annual meet 
ing at Hotel Statler, Los Angeles 
June 28-July 2 

At the Power I session on June 29 
at 9:30 A.M., “The Application of 
Additives to Fuel Oil and Their Use 
in Steam Generating Units" will be 
presented by J. B. McIlroy and E. J 
Holler, Jr., both of Babcock & Wil 
cox Co., and Roderic B, Lee, Florida 
Power Corp. At the Power II ses- 
sion at 2:30 P.M. that after 
noon, “Design of Steam Piping and 
Valves for 1100° F.” will be given by 
Frank A titchings and Sabin 
Crocker, both of Ebasco Services, 
Inc. “Fabrication of Austenitic Stain 
less Stee] Steam Piping for Operation 
at 1100 F."" will be delivered by 
W. G. Benz and R. H. Caughey both 
of the M. W. Kellogg Co 

During the Proce Industries I 
session also on Monday afternoon, “A 
New Type Radiant Heater will be 


Same 


cussed by T. F. Kreipe, Selas Corp 
America 
Iwo talks will be given at the I 
leum l gathering on Tuesday 
rning, June 30, at 9:30 A.M. They 
are “Development of mas Engine 
Compressor Plants Lyman F 
Scheel, The Fluor Corp. Ltd., and 
Comparison of Electric Motors and 
Drivers for Fluid 
Units", Hays C 


Steam Turbines as 
Catalytic Cracking 
Mayo, The M. W. Kellogg Co. At 
12:15 P.M. the same day a petroleum 
luncheon will be given with pguest 
speaker A. C. Rubel, Union Oil Co 
of Calif., speaking on petroleum’s 
place in our industrial future, Follow 
ing this affair, a combination session 
of Petroleum II and Process Indus 
tries II will be held at 2:30 P.M 
with “The Entrainment Problem and 
a Simple Economical Solution” being 
presented by Sanford C. Reynolds, 
Metal Textile Corp., and “An Ap 
proach to the Sizing of Vapor Re 
lieving Systems” by J. Conison, The 
Fluor Corp., Ltd 


Processes to be Discussed 
At Annual API Meeting 


( NE group session on refining has 
been scheduled for the annual 
meeting of the American Petroleum 
Institute in Chicago, Nov. 9-13, A¢ 
cording to William T. Gunn, director 
of the API Refining Division, three 
or four technical papers on the ub 
ject of processing are bein, arranged 
for the session, including one on cata 
lytic reforming and another on re 
dual oil coking 





Oil Man's 


st Nt 


Material. for loadustry 


Exposition of Baste 
nd ¢'s J 


Massachusetts Institute of Technology 
7 j 


Western Petroleum Kefiners Asso 


lation, 
} t } e 


( 


American sectety of Electrical Pnagineers, 
‘ ' ‘ } ‘ 


American Standards Ass'n 
American sectety for Testing Materials 


ALGUsT 


secletys of Automotive Engineers 


SEPTEMBER 
American Lastitute of Chemical Engineers 
F ‘ 
I 


lostraument Society of America 


Western Petroleum Hefiners Ass'n 


American Soclety of Mechanical Engineers 


Calendar 


(4 TOBER 
Vackaging lostitute ' I 


Scientific Apparatus Makers Ass'n, 
j 
sectety of Industrial Packaging and Materials 


Handling tnginerrs 
it 


Western Petroleum  lefiners Ass'n 


Association of Consulting Chemists and Chem 
ical Engineers ‘ 
he 


NOVEMBER 


Vackaging Association of Canada 


American Petroleum Lnstitute 


DhCEMBER 
sclentifie Apparatus Makers Ass'n 
I I 
I i I 


American Institute of Chemical bagineers 
, Hote off 


American Chemical Seoctety 


I 





DEAN HILL 
KX} 
STEAM 
SDI 
TURBINES 
are single stage 
double impact type 
for low steam 
consumption 
Specifically designed 
for operation at 
medium steam 
pressures and 
temperatures, 
DH Turbines have 
all the advantages 
available under 
these conditions 
including excellent 
water rates. Get 
the full details and 
complete 
specifications 
Write today 


ENNY PINCHER 


Power a-plenty at a penny-pinching cost! That's how 


) 











DEAN HILL STEAM TURBINES operate. Their super rugged 
construction, their service-engineered design, 
their low maintenance, their remarkable 
power-producing ability all add up to 
far more service for your turbine 
dollar. If it's low cost power 
you want... you want 
DEAN HiLL 
STEAM TURBINES 


1D) BUN L0H PROWL? COMPAL 
Pump and Turbine Engineers Since 1895 


INDIANAPOLIS 7, INDIANA 


SALES 
OFFICES IN 
" om r. ob . " *? York © * Ne ne @ ‘ . P Angeles ® t en es 


“ 4 ad 
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PETROLEUM PROCESSING OPERATING TRENDS 





Gasoline Stocks More Than Ample 
To Meet Expected Summer Demand 


* AKING stock, figur: 
the U. S. re i 
compared with the same 
ar ago shows the following 


June 1952, refiners had 

come through a strike which had 
luced product stocks to a relative 

They faced the 

wo objectives, one to meet the 


low point summer 


easonal gasoline demand 
eKks without inconveniencing 
and, second, t build back 
ing oil inventories to a level suf 
ticient to meet the needs of the com- 


winter tefiners successfully met 
this challenge by stepping up crude 
runs to an average of around 7,000 
wo bd 

is refiners with ga 
their 


rhis June fine 

and listillat stocks at 
ighest levels for this time of yea! 
It is indicated that total stocks of 
vasoline, Kerosine, distillates and resi 
jual fuels by June 1 were around 
280 000.000 bbis.. some 60.000.000 bbis 
igher than the vear before East of 
‘alifornia, total stocks ‘ ver 
10,000,000 bbls. higher 

With 


the 


these 


tanks, refiners are ontinuing 


operate at the high rate reached 
n the latter part of 1952 to make up 
> 


or their earlier low inventori« Re 
ners today have mors 


surplus 


ago, if it is re 
demands 
refineries the 


pacity than a year 
quired to meet market 
Gasoline demand at 
first three 
than the year 
what larger than had 
pated, Heating oil demand 
has increased less than 2° 
Crude Runs: Runs to stills turned 
upwards in May, after having been 
reduced in April to the lowest point 
Indicated total 
4 OOO OO 


months was over 6% 
higher before some 
been antici 


however 


months 


in everal 
runs in May were near the 
bd avg. rate of the first quarter 
East of California 


largely offse 


crease 
in California 
East of California 
weeks through May 
R50.000 bd ave early 2.5°, less 
than in the first quarter, The interior 
districts, Ind.-Ill.-Ky. and Okla.-Kans 
Mo., particularly 
proportionate cut in runs 
Total 
months of the year were 4.6° 


period in 1952 


made the largest 
crude runs the first four 
higher 
than the same 
June 1, it is ind 
cated that total U. S. gasoline stocks 
than the 
same date the year hefore Fast o 
California, these 
Interior 


Gasoline: By 


were around 24°) larger 


stocks were 23 


larger refiners’ inventorie 
were 


Table 1 compare 


large! 
distrnct 


even proportionately 


stocks by 





Table 1—Refinery Stocks of Gasoline by 
Refinery Districts, May 31, 1952 and May 23, 1953 


I 


May 24. °S 


May i! ( hangs ( hang 





4 « 
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Upward in May 


MwA w 1953 


on May 31, 1952, with those for May 
23, the latest figures available 

Last year following the strike, op 
erating rates were such that current 
demands were met and U. S 
line stocks in early November were 
only about 500,000 bbls. lower than 
on May 31 

In a similar withdrawal period in 
1951, from May 26 to Nov. 3, refinery 
stocks of gasoline were cut 20,400 
000 bbls. for the U. S. and 17,500,000 
bbls. east of California If this rate 
of draft on stocks were to apply this 
year, U. S. stocks in early November 
30,000,000 bbis. and 
113,000,000 
several 


Raso 


would be over 
east of California over 
bbls in 
barreis higher 
Nov. &, 1952 
Heating Oils: 
on May 
bbls some 


each case million 


than actual stock 
otal U. S. stocks 
23 were about 89,600,000 
19,500,000) bbls. higher 
than on May 31, 1952 Fast of Cali 
fornia stocks of 79.685,.000 bbls 
were over 16,000,000 bbls. higher than 
in 1942 Due to the cool spring, In 
dicated demand in May was over 
12°, larger than in '52; for 4 months 
demand was about 3°, greater 
Residual Fuels: Indicated stock 
by June 1 are not greatly changed 
from a year ago for both the U. S 
ind east of California Greats 
change is an increase of nearly 4, 
000,000) bbl in California tesidual 
fuel output for 4 months was about 
oO les 
larger 

9 


about at the same level as in ‘52 


than in ‘52 and imports 7 
Demand for 4 months wa 


Note to Readers 


Differences in volume of crude run 
to stills this May against last May 
and in refinery product output, a 
hown in the following 
abnormal because of the strike in re 
which cut op 


tables, are 


fineries in May 2 


erations at least 25°; 





Crude Runs to Stills 


Daily Average (1000 bbls 


Domestic Foreian TOTAL 


4 ’ i 


Total (1000 bbts 
i Mu ha 


BM Forecast of Crude Runs to Stills, 1954 
I Pew , 1 
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Yields on Crude Runs fo Stills 


(ase Kero Dist Resid 
line sine Fuels Fuel 








Operating Trends 





Fig. 2—Gasoline Demand Levels Off in May Motor Fuel Supply 
Daily Average (1000 bbis 
Sema s s os m8 1993.4 5 ON OT, pores 
sasoline Used 
rom Crude Direct TOTAL 


v7] M195 


Total (1000 
iD M 


Motor Fuel Demand 
inctuding Exports 
Daily Average (1000 bbls 





include gasoline blended at refineries, and that used as finished Z iM 


*Natural Gas Liquids 
motor fuel. 


Fig. 3—Moderate Drop in Gasoline Stocks hronah May 2 
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Gasoline Stocks 


Finished and unfinished, end of month (1000 bbls 
‘ i'l 
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— . Heating Oils Production 
(Kerosine and Distillates 
Daily Average (1000 bbls 


Output Continues to Drop shee 


“ 


mw 195) w 195% 


Total (1000 bbls 


Heating Oils Demand 


Daily Average (1000 bbis 
Kero Dist 
Fuels 


TOTAL 





sine 
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Fig. 5—Slower Buildup in Heating Oil Stocks 
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Operating Trends 





Fig. 6—Residual Supply Being Held Down Residual Fuels Production 
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Refinery 
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Fig. 9—Makeup of U.S. Motor Fuel Supply Natura! Gas 
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Liquids Statistics 
1 lteq i al 
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Stocks, End of Month (1000 bbis 
By type of vroduct By Location 
At gasoline p.ants and terminals only 
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LPG Gasoline densate Gasoline Plants erties Total 
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FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 

IN THIS ISSUE 

SEE INSTRUCTIONS 
BELOW 


Each advertiser tlisted 
in this index has been 
assigned a code letter 
fer use by the reode: 
in securing additional 
information about ad- 
vertised products or 
services which interest 
him. This code letter 
appears in parentheses 
te the left of the ad- 
vertiser's name. 


Circle the code letter on 
the “Advertised Prod 
vet Inquiry” card (fon 
the page opposite) 
which corresponds to 
that ossigned the ad- 
vertiser about whose 
product you want fur- 
ther information 


Fill in your name, title 
company and moiling 
oddress and moil the 
cord . . . no postage is 


required 


The Petroleum Process 
ing Reader Service De 
partment will give your 
inquiries prompt and 


ADVERTISERS’ INDEX 








efficient handling. 
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NEW STAINLESS STEEL developed 
by Cooper Al 1OOX 10°; 


etel sulfate 


iOy 


mag 


h with ammonium 


Hard New Alloy Will Not Gall 
Or Seize in Corrosive Service 


An 18-8 
V2B” « 


Silic on, 


type ot 

ontains copper 
and a very small 
beryllium. It is 


steel 
molybdenum 
amount ot 
machinable in the 
quench-annealed state, and may be 
hardened by low temperature heat 
treatment. Annealed, it is easily weld- 
ed using special V2B rods. It does not 
over-age at elevated temperatures 
and may therefore be used steam 
applications and at temperatures up 
to 1400° F 

Its re 
dition to 
phosphoric 


Slainiess 


in 


istance the hardened 
hydrochloric, and 
and their salts ex 
ceeds that of all precipitation harden 
able alloys, including Type 316. In 
nitric acid it is also superior to the 
other but not quite equal t» 
Types 316 stainless. Typical 
range carbon, 0.07 
19-19.5 9.75-10.25 


15-3.2 


in 
sulfuric, 


econ 


acids 


grades 
304 


composition 


or 

1S 

nickel, 
copper, 2-2.25 
0.5-0.75 
rties 
hard 


chromium 
ificon 2 
lybdenum, 3-3.5; 
0.1-0.2 


5; mo 
manganese 

Typical props 
Brinell 


(quench-an 


beryllium, 
this « 


502 (as 


ot omposition are 

269 
& hardened) 

vield ] 


ness cast) 
(annealed 


151.000 p 


nealed}, 363 


tensile 


22 100 





For More Information 


* 


any items reviewed in “What's 


Use one of the attached 
reply cards to request addi- 
tional details or literature on 


New!” Just circle the numbers 
corresponding to the numbers 
at the end of each item in 
which you are interested. Then 
fill in the rest of the card and 
drop it in the mail. No postage 
required 
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elongatior reduction 

a test with a 1'%4-in. cock, as 
sembled with an 18-8-SMO body otf 
about 150 BHN and a V2B plug of 
390 BHN, no lubricant was used be 
tween plug and body. The cock was 
operated about 50 times with the 
torque increasing from 160 to 320 ft 
lbs. There was no apparent galling 
Cooper Alloy Foundry Hillsick 
N. J 


Co 


Circle No. ton Repl 


/ Card 


Shaking Machine Has Small 
Area, Big Bottle Capacity 


holding a wide variety of lab 
oratory glassware. “Gyrotory Shaker 
Model S-3 23 x 16 x 12% in 
adaptable to limited space on a work 
table 


terchangeablk 


is 
bench. Seven 
offered 

to fit special lab 


or laboratory in 


tables are and 
others can be made 

oratory requirement 
smoothly and quietly 
a mechanical 


285 


Said to operate 
yitator ha 


the ag 
speed range of &%) t 
and 


oscillations per minute 


which can 


an 
automat t t 


O to 


timer 
trom 
New 

Brunsw 


55 minutes or continuously 
wick Scientifie Co 
N. J 


No. 2 


Brun 
af k 


swe 
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New Tube Expander Accessory 
Regulates Tool Retraction 


automat 


ally 
thic) 


and iminate 
heet U 
Tube 

the 


metal 


rolling 

ith the manufacturer’: 
Dp ion Control 
tive Method 
tube 


tube 


in 
Inox 
Retrac 
of the 


and Cause 


System 


the 
mouth 


adraws 
the 
elongation to 
rectior The ¢ 
into the tube 
expanded to 
Then the 
automatically 
tracts the 
The expander 
mati 


toward 


oceur in that «i 


t erte 
end of tube 
sired tightne 
the expance 
verse it 


Kpander 1} n 
and the 

the ade 
control top 


far 


re and = re 
the tube 


retract 


expander through 
tarts to 
when f 
Wd | 


ally ull 
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tracts through 


expansion 


of the 
vents 
shect 


ti 


or 


largement 


compres 
the tube 
combinin 
erations 
The 
Center 


Circls 


ovel 


ibe 
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Ra 
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Airetool 
St 
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Mfeg 
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1 unnecessary 
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speeder 
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Co 300 
Ohio 
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Combustion Tube Furnace 


And Controls Are Combined 
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th 
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What's New! 


CLARK’S new turbocharged unit 





COOPER-BESSEMER’S new GMVA unit 


New Compressors Promise Fuel Savings 


Substantial economy through 


lowered fuel requirements in gas en- 


gine driven reciprocating compressors is being made available in new de- 
signs announced recently by two major compressor manufacturers. On¢ 


design is a turbocharged, 2-cycl 


compressor, said to be the first ever 


built, and the other has been described as using a combination free piston 


engine and a gas turbine.* 


Both promise higher horsepower, higher ef- 


ficiencies, and less cooling water requirements 


One of the Compressors 


is described as a development 
that will save industry 10% in fuel 
costs, according to the manufacturer 
Shown above, it is the Type GMVA 
“V" angle compressor, being built in 
4, 6, 8 and 19-cyl. sizes with ca- 
pacities from 540 to 1350 hp 
As described earlier*, it is a com- 
bination of a free-piston engine and a 
gas turbine Purpose of the engine 
is to create hot air, in which duty 
it is a reciprocating pump which re 
places the usual air blower Instead 
of being driven by the turbine, it is 
driven directly by the burning gases 
Inside the new engine, two pistons 
in a common chamber operate simul 
tancously but in opposite 
Each one is connected, through a 
shaft to two other = pistons—one 
which compresses air and the other 
which bounces the shaft and pistons 
back to a firing position (by means 


directions 


of an air cushion chamber) 

The hot air comes from igniting a 
fuel in the chamber between the two 
groups of three pistons Th 
compressor pistons, powered by the 
explosion, push air into the chamber 
where it is mixed with the gas An 
outlet line carries this mixture on to 
the turbinse 

According to the account, air flow 
does two other jobs besides carrying 
the ga It helps keep the engine 
cool and lowers the gas temperature 
before it enters the turbine 


main 


AS a re- 
sult the new engine will run with high 
efficiency at about 1000 F., same as 
in a steam turbine and 350° F. lower 
than a gas turbine. High efficiency 


* Business Weel April 24, 1853 
ical Week, April 25, 1953 


and Chew 


946 


comes from two characteristics of the 
free piston It takes more energy 
and consequently more work for its 
fuel At the same time, it runs it- 
self, producing the hot gas as a use- 
ful by-product 

The new GMVA model cuts fuel 
consumption to as low as _ 7500 
Btu/hp. hr., according to the manu- 
facturer Engine thermal efficiency 
is about 34%, and the compressor 
can handle overloads up to 35° 
Cooper-Bessemer Corp., Mt. Vernon 
Ohio 


Circle No. 5 on Reply Card 


The Other Compressor 


is a 2-cycle, right angle unit 


The Model TRA-8, shown above, de 
velops 1320 brake hp., has eight ver 
tical, in-line cylinders of 14-in. bore 
and 14-in stroke, integrally « 
nected to horizontal compressor 
linder 

Turbocharging as incorporated in 
the TRA is a method of converting 
waste heat into energy This is 
done by using the waste heat, velocity 
and mass flow of the exhaust gases 
which in turn is integrally connected 
to a centrifugal compressor This 
compressor pumps air for scavenging 
the power cylinders and also provides 
air for combustion Thus, the unit 
requires cylinders 
Overall performance results are good 
when these various 


no scavenging 


components 
are well-matched, the manufacturer 
states 

The TRA is said to have 50°, more 
power than any non-turbocharged 
unit of comparable bore and stroke 
It is convervatively rated and guar- 
anteed to burn substantially less fuel, 


and it requires 25° 
per bhp. than present non-turbo 
charged, high-compression, gas-en- 
gine-driven including 
scavenging air intercooling. The fuel 
consumption remains practically con- 
stant between 70°, of load and max! 
mum load 

Cylinder block construction includes 
removable cylinder liners Crank 
shafts are one piece forged steel 
Power pistons are oil cooled. Con- 
necting rods are forged steel. Water 
pump is built in. In addition to the 
TRA-8, other compressors are now 
available as units 
Clark Bros. Co 


less cooling water 


« ompressors, 


turbocharged 
Olean, N. Y 
Circle No. 6 on Reply Card 


Pilot Plant Analyser Will 

Monitor up to Six Components 
stream 
mponent 
studies the effect of such 
variables as temperature pressure 


n a liquid or gas 
Model 14 Automatic Mult 
Analyser 
flow rate, composition using in 
Absorption is plotted 
on a multipoint strip chart recorde: 


frared analysis 


with a complete cycling time of about 
six minutes. The unit is mounted in 
a mobile metal console, and can be 
moved easily to the stream location 
Manufacturer says units are available 
on sale or rental basis. Perkin-Elmer 
Corp., Norwalk, Conn 


Circle No. 7 on Reply Card 
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With heavy demands for the hundreds of 
petrochemical end products that may 
be synthesized from acetylene, the need for 
low-cost acetylene as a raw material is 
becoming urgent. The Wulff Process now answers 
this need with a high purity acetylene at 
the lowest cost ever offered by any process. Any 
petroleum hydrocarbon conveniently 
vaporizable can be used as a feed stock 
Recent operations of the Wulff Process have proved it to be 
technically sound and commercially attractive. If your plant is 
convenient to a source of natural gas, ethane, propane, etc., 
it will pay you to investigate the possibilities of manufacturing 
acetylene economically by the Wulff Process 


NOW-acerviene 


FROM HYDROCARBON FEED 


POR PPPPEO RESP E PEERS ERE EEE R ERE EEE EES | 


| 





PROCESS FLOW DIAGRAM 


This design flow scheme represents a typical Wulff 

Process plant for producing low-cost acetylene at 

99+ volume percent purity from natural gas or pro 

pane. Two basic steps are involved: cracking of 

hydrocarbons to produce acetylene in a mixture of 

gases, and recovery and purification of the dilute 

BE SURE WITH product contained in the cracked mixture. Feed hydro- 

carbon is cracked in regenerative type furnaces 

heated by air-combustion of off-gos from the recovery 

section. No oxygen plant is required. The recovery 

and purification section is of conventional design 

operating at moderate temperatures and pressures. 

THE FLUOR CORPORATION. LTO new vO Only a single inexpensive readily-available solvent 

LOS ANGELES 22 CALIFORN ‘ apc need be used. Operation is continuous and virtually 

ne Se Tae natal ; , automatic, requiring a minimum of operating per- 

euorn , awana-s Post sonnel. Power demands are moderate, maintenance 

Fevomintennmar wat pacers Nom costs are low, hazards are negligible and there is 
FE PE GOR es ee practically no waste disposal problem. 


The Wulff Process is available through Fluor, a name famous in process 
design, engineering and construction for the petroleum and chemical 
indus'ries. For information on recent developments in this field, write 


’ 
for Bulletin EC-PA-0.002 
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What's New! 


TANK GAGE 


Transmit Tank Gages Over Telephone Wire 


iost forms of remote liquid level For a further exampl A hypo new 


system so far, and a fourth is 
aving systems for storage tanks, two thetical oil company with 12 identical 


investigating it as a possible solution 

to a problem of gaging a tank about 
In its new Varioplex Shand & information on inventory at its offices 1x miles out in the Gulf of Mexico 

Jur believes it has come up with 0) miles away. Company already has at New Orleans 

an answer to these two problems a private wire between offices and 

This system converts the level values farm. What is the equipment cost 

(sensed by any conventional S&J It would be about $7,500, broken down 


problems have been cost and distance tanks in one farm wants immediate 


Operating principles are relatively 
imple. Two indexing discs (one each 
for feet and inches), as shown in the 
drawing, are contained within the 
tank transmitter. They are so ar 
ranged with the float-level page 
mechanism that each dise continuous 


float and gape tape assembly) into as follows 

electrical impulses and transmits At each tank, a gage equipped with 

them to a receiver-indicator over the tape perforated with sprocket holk 
mplest circuit Transmission dis p'us sprocket housing is installed 


tance i limited only by how far : $170 each: total, $2,040. (If ly assumes a_ position proportional 


) be strung already on the tanks, th: i to the rise and fall of fluid in the 
advantaye is that the im adapted at a lower cost.) tank. Measurement of the angular dis- 
an be superimposed on any At each tank, a transmitt« 27 placement of the individual discs from 
telephone wire, without in each: total. $3.300 the zero position may therefore be 
farm, a Varioplex »| utilized as a mes ment of fluid 
elector a elective witch whi level 
out the tank to be vayed (| In the Var 


apacity of 25 tank 


with the steady uss f the At the tank 
for regular conversation 
1, impulses can be tran 
microwave radio 
example: an oil company main S000 
n New York City with a hook At the offices, a receiver, including 
i refinery tank farm on the tank indicator, feet indicator, inche Did You Miss “Did You Miss?" 


Coast could flip a switch and indicator elector switch, power suy 





Beqimning with this issue, the 
button and know in 25 se ply pulse generator and director short section Did You Miss 
wn to the last ‘,-in. just how $1,500 These? will be found at the end 
in any single tank on Total equipment cost is therefore of the “What's Neu 

$7,340, not including installation. Com 

No Is wire suitably pared to S&J's selsyn system (which 


department 
mst ahead of the list of Infor 
mation Offered in thi sues Ad 


rertise ments Did You Miss 
Varioplex impulse the assuming data is transmitted to a cen These 


ite Standard telegraph tral point at the tank farm elsyn 


ould be ufficient for doesn't work beyond two miles), and 


COM prise brief repeat 
reviews of items published pre 

Iso work: or. by using a ‘ would be $7,310, plus cost of the viously which 
private or 


aroused conside? 
able interest among readers 
companies have ordered 
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What's New! 





complished telegraphically by release 
of a sweep mechanism which causes 
the transmission of impulses corrs 
ponding to degrees of angular dis- 
placement. These impulses control 
ratchet stepping mechanisms at the 
receiver to cause angular displace- 
ment of the dial-pointer indicators 
whose face are calibrated in feet 
inches, and eighths. Gaging sequence 
as well as selection of proper cir- 
cuitry to the particular tank being 
gaged, is controlled electrically from 
the central point 

Shand & Jurs Co., 2630 Eighth 
Street, Berkeley, Calif 


Circle No. 8 on Reply Card 


Te 


Plastic Label Protects 
Writing Against Smudges 


and can be re-applied many 
times without losing adhesivene 
Labelon” requires no ink, crayon o1 
pencil lead. The pressure of the writ 
ing instrument, any dry, blunt point 
uch as a pencil or stylus, causes 
writing to appear beneath a trans 
parent plastic outer layer of the label 
This outer layer give protection 
against most materials which cause 
smudging, and is resistant to tem 
peratures from 10° F. to 150° F. It 
is packaged in roll form in a plasti« 
dispenser, or in larger rolls for stand 
ard industrial dispensers. Labelon 
Tape Co., Inc., 450 Atlantic Ave 
tochester 9, N. Y 

Circle No. 9 on Reply Card 


Laboratory Processing Mill 
Is Less Than 2 ft. High 


and weighs 41 Ibs Manu 
facturer says the midget mill, which 
stands 234 in. high and is & in, in 
diameter, is an ideal installation for 
laboratory development studies, since 
formulation and control work can be 
done quickly and the product taken 
directly to a larger mill for volume 
production Throughput rates vary 
from one to three gph depending on 
the material The unit 
the , 
larger mills, ¢ volving carborundum 
stone turning against ; stationary 
Power is supplied by a % hp 
motor on 110 volts No lubrication 
required since both motor and mili 
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5 j e r- d t h Now available in 
ROTARY Lines... 


Many Types 


» U | » s Easily adapted to 


meet particular needs 





—extra heavy duty — 


For pumping fuel oils, crude 
oils, cellulosics, distillates, 
etc., 42 SSE to 1,000,000 
SSL. Capacities 1-700 GPM; 
discharge 1000) PSI tor 
viscous liquids, 500 PSI for 


External Gear & Bearing 
Bracket Type for non-lubrica 





ting materials 





eS SE i - able in corrosion-resistant 
BS tee. peed ~ alloys with steam jack 
eted bodies, jacketed stuff 


f aad ta water or light oils. Avail 


ing boxes, water cooled 


I arings 
Internal Gear & Bearing Type ant 


for lubricating materials 











— 
“GEAREX”’ PUMPS 


—heavy duty — 


For pumping oils, varnishes, 
External Gear & Bearing Type solvents, molasses, etc., 

for non-lubricating materials SSL to 500,000 SSU. Cz 
pacities 1-550 GPM; dis- 
charge 250 PSI for viscous 
liquids, 50 PSI for water or 
light oils. Available with 
steam jacketed bodies 











internal Gear & Bearing Type 
for lubricating materials 





New “HYDREX”’ PUMPS 


— high capacity, low cost — 


For pumping fluids and semi-fluids, 
42 SSL to 250,000 SSI Capacities 
1-500 GPM; discharge 400 PSI for 
continuous duty, 500 PSI for inter 
mittent service 





sntidead — 
al yore 


4 EN aA 


Member AGMA 


Send for literature, naming pump type or stating 
Founded 1905 general requirements 


Sier-Bath GEAR and PUMP CO., Inc. 


9261 Hudson Bivd., North Bergen, N. J. 
Also Manufacturers of Precision Gears and Flexible Gear Couplings 


(To obtain more data on advertised products see page G44) 








COMPLETE Jacketed What's New! 
Pipe and Fluidometer 
Systems 





for all liquid- 
handling problems 


@ Inany processing operation where the main- 

tenance of a uniform temperature in the process 

pipes is necessary, a Hetherington & Berner 

jacketed system will assure dependable, eco- 

nomical production. This is equally true regard- 

less of whether the material being handled re- 

quires a hot or cold temperature, what heating 

or cooling medium is used, or whether the ma- 

terial is corrosive or non-corrosive. Write for 
Bulletin J-50. If you have a liquid batching problem, 
involving either light or heavy liquids, jacketed or un- 
jacketed construction, investigate be Vluidometer System. 
This system gives accurate, dependable and completely 
automatic batching and is adaptable to practically any 
liquid measuring problem, whether it involves gallons, 
barrels or tank cars. Write for Bulletin F1-49. bearings are lubricated and sealed at 

the factory Morehouse Industries 

> A HETHERINGTON & BERNER INC. 1156 San Fernando Rd., Los Angeles 

“4acisnes *™ 751 KENTUCKY AVE. INDIANAPOLIS 7, IND. 56. Calif 
Circle No. WO on Re ply Card 





For Eye-Level ~“@» Readings... 


TEMPERATURE INDICATORS 


Precision-built indicators provide accurate 
temperature readings. 

e Lad 
Low-cost protection . due to large, spe- New Valves Have Full Way 
cialized production Plug Disc & Stainless Seat 


Wide selection of dial ranges to meet spe- increasing seating width and 
cific requirements, climinating conventional seat rings 
Choice of stock types available as shown. The manufacturer has re-designed 
line of 600 Ib, small steel globe, angle 
and check-list valves to incorporats 
Ga these new features, and has discon 

THE ELECTRIC AUTO-LITE COMPANY SS MODEL ''G” tinued the line of throttling type seat 
INSTRUMENT AND GAUGE DIVISION = ry 4 and dise valves. Made of Type 420 
TOLEDO 1, OHIO purpose. 3',” dial: evenly chromium stainless steel, the new dis« 

NEW YORK + CHICAGO + SARNIA, ONTARIO ene a See eee has a 500 Brinell hardness. The “lay 


om’ seat. Type 410 chromium stain 


MODEL G1 less steel, has a 350 Brinell hardness 
which, the company states, accounts 
am for a sharp reduction in corrosi\ 
/ on. Elimination of the seat rings 
solves ring breakage and ring joint 
MOO G4 leakage, it ig said. The Lunkenheimer 
MODEL G2 


Corp., Cincinnati, Ohio 
MODEL G3 MODEL G5 MODEL G6 


Send for new catalog, describing many 
thermometer styles 





Circle No. ll on Re ply Card 
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What's New! 





New Lubricant Tubes Simplify 
Gun Loading, Valve Shank Fi:ling 


A flat-top gun lubricant tube and 
a long spouted bulk lubricant tube 
have been designed by the manufac- 
turer for simpler, more economical 
lubrication of Nordstrom valves. With 
the flat-top tube, a lube gun can be 
loaded quickly by cutting off the 
tube top and turning a key which 
squeezes contents directly into the 
barrel, It is said that with the long- 
spouted tube, a valve lube chamber 
an be more easily filled because the 
pout gets further down into the 
shank Gun lubricant tubes are 
ivailable in packages of six; bulk lub 
ricant tubes singly and in packages 
of four Eight types of lubricants 
an be obtained. Rockwell Mfg. Co 
100 N. Lexington Ave., Pittsburgh & 
Pa 


Circle No. 1? on Re plu Card 


Single-Suction Pump Has 
Low Head Requirement 

to facilitate handling of vola 
ile liquids near their flash points 
The pump, adaptable to the extreme 
ranges of temperature, pressure and 
jatility usually found in refinery 


processe is ava.lable in seven sizes 
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EXPANSION 
MODERNIZATION 
NEW FACILITIES 


KULJIAN OFFERS THESE SERVICES: 


STEAM GENERATION & UTILIZATION 
ELECTRICAL GENERATION & DISTRIBUTION 
FUEL STORAGE SYSTEMS & PIPING 
PROCESS SYSTEMS & INSTRUMENTATION 
REFINERY FACILITIES IN GENERAL 


ENGINEERING—Preliminary studies and designs followed by 
detailed working drawings and specifications. (Services of resident 
engineer are optional.) 


CONSTRUCTION—Project management, including coordination of 
sub-contractors and field forces. (Accounting and purchasing 
services are optional.) 


ENGINEERING AND CONSTRUCTION—[L niivided responsibility, 


from preliminary studies to completed construction. 





Te Vulpian Gyoration 
ENGINEERS @C CONSTRUCTORS 


1200 North Broad Street, Philadelphia 21, Pa. 
MEXICO CITY © CARACAS © MADR.D © ROME © BAGDAD © FRANKFURT © ATHENS © TOKYO © CALCUTTA 
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REASON for installing 
= 7 ROCKWELL VALVES 


FREE FLOW 
Minimum Pressure Drop 


Sizes to 120° for any application, 


W. S. ROCKWELL COMPANY 


BUTTERFLY VALVES * SLIDE’ VALVES . AUTOMATIC VALVES 


2533 ELIOT STREET . FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 





DUR ANNE PAI 
= Packings 


For over thirty years, custom-built types and 
styles of Curametallic Packings have been serving 
the various stuffing box requirements of industry. 


Durametallic Sales and Service is 
nation-wide. Submit your sealing 
problems to us for free counsel. 


Durametallic Corporation 


KALAMAZOO, 
MICHIGAN 


(To obtain more data on advertised products see page 944) 
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at capacities to 1300 gpm, tor pres 
ures up to 600 ft. head, and at tem 
peratures up to 800° F. Double volute 
casings in the larger sizes, 4x3 in 
and 6x4 in., permit operation over 
the wide range of heads and capaci 
ties often required in process work 
without excessive wear or damage to 
the pump. The unit has a. water 
cooled stuffing box and water-cooled 
bearings. A water-flushed smothering 
gland removes danger of inflammabl« 
material escaping and cools the shaft 
and sleeve. Where packing is to be 
used, the pump is designed to take 
eight rings of packing and a seal 
cage. The apparatus is furnished with 
all-metal spacer-type couplings, which 
permit disconnection of the pump 
from the driver and removal of the 
entire rotating assembly without dis 
turbing either piping or driver. Allis 
Chalmers Mfg. Co Milwaukee | 
Wisc 


Circle No. 13 on Reply Card 


/ 
meee 


REMOTE 
GAUGE 


BALANCING FORCE 


New Flow Meter Design Needs 
No Long, Straight Approaches 


or discharge lines. Eliminat 
ing the purging or freezing of instru 
ment lines, the “Flovane” utilizes the 
principle of flow velocity instead of 
pressure-drop taps. Normally hazard 
ous fluids can be safely metered, since 
the fluid does not leave the pipe 
Flovane units are also explosion-proof 
They may be used to measure pres 
sures from 0 to 3000 psi., in any size 
pipe, installed in any plane. In pres 
sure differential type of flow indica 
tion, accuracy as great as 0.25'7 is 
obtainable. The design is shown in 
the drawing. A circular vane is at- 
tached to one end of a lever arm, 
with a diaphragm and poppet valve 
at the other end. The fulcrum is lo 
cated at a predetermined point be 
tween the two to supply the required 
multiplication of the applied force of 
flow to the operation of the dia 
phragm. Velocity of fluid flow past 
the vane, which offers a restriction 
to flow, is the operating principle 
The diap*ragm and poppet valve as 
rembly, operating on the pneumatic 
force balance principle allows the re- 
quired amount of air pressure to bal 
ance the flow force. Link Engrg. Co 
Flovane Div., 13844 Elmira, Detroit 
27, Mich 


Circle No. 14 on Reply Card 
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What's New! THE METER THAT'S 
@ CHANGING LIQUID 
HANDLING HABITS 





In petroleum processing plants XACTO meters have proved the most effective 


> way to measure liquids . . . accurately and dependably. XACTO safely handles 
Explosion Proof Plugs Have 662 different liquids in processing blend ng packaging and many other op 


Delayed Action Lock erations ... in batching or continuous operation 


There's no substitute for XACTO . « write today for 
< the facts on Bowser cost saving meters! 


BOWSER, INC., 1329 CREIGHTON AVE., FORT WAYNE 2, IND 


REGIONAL OFFICES: Atianta @ Cleveland @ Dallas @ Fort Wayne @ Kansas City @ New 
York @ San Francisco @ Washington, D. C. @ Canadian Plant and Sales, Hamilton, Ont. 


eration 

quip ent in 

! and ID) hazardou 
In addition they operat: 


irrent-rupturing device, pro 








{ sit ( nes 3 for ope ing 
en es pea Send for descriptive 
and closing the circuit under load 


Units have cast aluminum alloy hous bulletin CT-102 
ings with an extra pole connected di 
rectly to the shell for completing the 


grounding circuit through the conduit CALIBRATING 
They ; f 15 


system are designed for 


and 30 amps, 2-wire 3-pole and 3-wire , 
1-pole Pyle-National Co., Chicago ” 
11] : 


Circle No. 15 on Reply Card for 


REFINERIES 
TERMINALS 

PIPE LINES 
TANK TRUCKS 
LOADING RACKS 
PUBLIC SEALERS 








We have built hundreds of these provers in all capacities from 
50 gallons to 50 barrels This experience enables us to deliver 
a REAL PRECISION INSTRUMENT that is Guaranteed. Building, 
calibrating and guaranteeing a calibrating tank is specialized, pains 
taking wark and is definitely “out” of the price-per-pound category 
These tanks are designed to conform to the A-P.|. tentative code 
=1101, but may be-furnished with such modifications as you, the 


customer, may require 4 


Remote Miniature Indicator r ‘ f ’ , 
Has Built-In Alarms 


for mounting in 


mventional panels 


! WARNER LEWIS COMPANY 


he unit has a total scale length . BOX 3096 e TULSA, OKLAHOMA 


5% in., calibrated from 0 to 100 
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... those Particles 
from getting thru! 


USE THE NEW TYPE 


RONNINGEN 


FLUID FILTER 





READ ALL ABOUT IT 
in our 


BULLETIN 
No. 1152-P 





PEAK EFFICIENCY 
in filtering 


PROCESS WATER 
GASOLINE—OILS 
HYDRAULIC LIQUIDS 
CHEMICAL FLUIDS 





STRAIN AGAIN 
WITH RONNINGEN 


Particles Large or Small . . We Filter Them All 


QUICK COUPLING— Quick Disconnect, Quick Connect—No Tools 
QUICK BLOW-OFF fo, cleaning 
NON SHORT-CIRCUITING— Ends are welded No by-passing 


RONNINGEN MANUFACTURING CO. 
Quick Coupling FLUID FILTERS Non Short-Circuiting 
Vicksburg, Michigan — Phone 5161 

















In This Plant Nicholson Traps 


SAVED 10% IN STEAM COSTS 


a Chief Engineer H.F.D. stated, after Nicholsons replaced mechanical 
traps in his plant: “Saving in steam waste cut our fuel cost at least 
10%. Yet application temperatures were up 30°-40°. And relief of 
all air binding effected faster warm up.” 

Operate on lowest temperature differential; 2 to 6 times average 
drainage capacity; maximum air venting. For other advanced Nichol- 
son features send for Bulletin 152. 


Bulletin 
152 
5 TYPES FOR EVERY APPLICATION, process, heat, 
power. Sizes ‘4 to 2"; pressures to 250 Ibs 215 Oregon St., Wilkes-Barre, Pa. 











UE NICHOLSON Fy 


TRAPS : VALVES - FLOATS 


(To obtain more data on advertised products see page 944) 








What's New! 





scale, mounted on a rotating drum, 
is positioned by a pneumatic signal 
from any remotely-located primary 
or secondary instrument. The drum- 
scale rotates just behind a fixed hori- 
zontal reference line and can be read 
with a precision consistent with the 
instrument’s accuracy of 0.5% of 
full scale A variety of alarm de- 
vices and operating guides can be 
incorporated into the apparatus, A 
combination of visual and audible 
alarms are available to keep a con- 
tinuous check on the measured vari- 
able and warn the operator when 
that variable is outside required op- 
erating limits. The indicator is 
pneumatically operated, with full 
scale travel obtained between 3 and 
15 psi on standard models Other 
pressure ranges are available. Two 
of these units, when combined with 
a loading regulator, transfer valve 
and gage function, may be mounted 
side by side to make up an indicat- 
ing control selector station which 
can be used with point-of-measure- 
ment or other pneumatic controllers 
All electrical and pneumatic connec- 
tions are of the plug-in type, which 
makes removal of the instrument 
from its panel an easy operation 
Fischer & Porter Co., 11 Jackson- 
ville Rd., Hatboro, Pa 
Circle No. 16 on Reply Card 


Trade Literature 


Refinery Surface Finishes 

guide; 12-page folder giving 
finish recommendations for protec- 
tive, identification and styling require 
ments, with charts showing specifi 
paint mixtures for specific items 
Sherwin-Williams Co., Cleveland 1 
Ohio 

Circle No. 17 on Reply Card 


Analog Converter 
which reduces voltage to deci- 
mal digits; in 4-page Bulletin TC-104 
reviewing principles of operation and 
construction features. Telecomputing 
Corp., Burbank, Calif 
Circle No. 18 on Reply Card 


Tube Cleaner 
for “in-between sizes’, 42 to 
1'.4-in. OD. tubes; descr ption, specifi 
cations and illustrations of typical 
models in 12-page Bulletin TW-1062 
Thomas C. Wilson, Inc., 21-11 44th 
Ave., Long Island City 1, N. Y 
Circle No. 19 on Reply Card 


Screw Pumps 

of the external gear and bear- 
ing bracket type; construction fea- 
tures and dimensions included in 6- 
page Bulletin SE-5. Sier-Bath Gear 
and Pump Co., Inc., 9252 Hudson 
Bivd., North Bergen, N. J 

Circle No. 20 on Reply Card 
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SERVING 
INDUSTRY 
FOR 41 YEARS 


Steam Atomizing Oil Burners 
Mechanical Atomizing Oil Burners 
Low Air Pressure Oil Burners 
Rotary Oil Burners 

Industrial Gas Burners 
Combination Gas and Oil Burners 
Tandem Block Combustion Units 
Fuel Oil Pump Sets 

Refractory Burner and Muffle Blocks 


Valves, Strainers, Furnace Windows 


Detailed Information gladly sent you 
upon request 


(mms 


Established 1912 incorporated 1917 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1297 East Sedgley Ave., Philadelphia 34, Pa 
Southwestern Div n:2 2 So. I 1. Hou n 6,7 


ex 














MAKE PIPE CUTS... 
4 4 LIKE THIS 4 


% 
= 


YOU CAN speed pipe fabrication work and 
make all types of beveled cut-offs with the 
VERNON 1 Pipe-Cutting PANTOGRAPH This 
semi-automatic guided torch machine produces 
straight or beveled pipe cuts, saddle and in 


sert type tee intersections, lateral intersec 


&, 


tions and miters 


Handles any length pipe 
n most diometers from 2” to 24 All cuts 
fe smoothly finished and beveled . . no 
need for grinding, cleaning or hond fitting 
Ideal for production runs if identical cuts 


sre desired Extremely easy to operate 


VERNON 


“PIPE-CUTTING” 
PANTOGRAPH 


Write for 
BULLETIN No. P-2 
CENTRIFUGAL PUMPS | 
VIBRATING SCREENS 


VERNON TOOL CO., LTD. 


DESANDERS + STEEL VALVES 
STUFFING BOLES | 


PIPE CUTTING PANTOGRAPHS | 


Alhambra y 
P.O. Box 7 
Houston 7 
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Chlorinated Naphthalere 


1s and 
industrial uses 


} 
} , f 
solids lol 


wax-like 
24-page Booklet L-3 
iparing chlorine con- 
tent, electrical and physical 
erties of representative chloronaphtha- 
lenes, as Well as charts of compati- 
bility and solubility Bakelite Co., 
Division of Union Carbide & Carbon 

300 Madison Ave., New York 

Y 

a 


Circle No, 21 on Reply Card 


Rives tables con 


prop- 


X-Ray Analysis 

in 38 page booklet 20 ques 
tions and answers designed to clear 
up misunderstandings on difference 
in X-ray powder camera, spectrometer 
and spectograph equipment and tech- 
niques. North American Philips Co., 
Inc., 750 S. Fulton Ave., Mt. Vernon, 
i 


Circle No. 22 on Reply Card 


Chemistry by Sound 


.., or ultrasonic processing, is de- 
scribed in a new booklet covering 
the Schoeller & Co. technique (from 
Germany) and two laboratory units 
one using a magnetostrictive trans- 
ducer and the other a _ piezoelectric 
transducer, to develop commercial 
scale equipment which this firm is 
ready to build Electrovert Ltd., 265 
Craig St. West, Montreal 1, Que 

Circle No. 23 on Reply Card 


Refinery Type Pump 


of the single-suction, single- 
8-page Bulletin 52B7775 
contains data, 
chart, dimensions, cooling methods 
ind sealing arrangements Allis- 
Chalmers Mfg. Co., 836 S. 70th St., 
Milwaukee, Wis« 
Circle No. 24 on Reply Card 


stage type; 


performance range 


Tube Corrosion 


in condensers and heat ex- 
changers; deals with properties of 
copper-brass condenser tube alloys 
and applications in infidustry plus 
studies on corrosive effects; 156 page 
Condenser and Heat Exchanger Tube 
Handbook Bridgeport 


sridgeport 2, Conn 


Brass Co., 
Circle No. 25 on Reply Card 


Ceramic Plungers 


for reciprocating pumps; list of 
chemical and physical properties of 
these units contained in 4-page Bul 
letin W-404-B5 
Harrison, N. J 


Worthington Corp 
Circle No. 26 on Reply Card 


Electrical Wire 


and cable data, compiled in a 
76-page booklet U. S. Electrical Wires 
and Cables for the 
Petroleum 
tour sec 


acket 


Chemical and 

divided into 
tions on insulation compounds, 
compounds 


Industries; 


constructions and 








Explosion and 
Waterproof Controls 


L\ 
owe 
i 4 


The Burling Model VD-2X above 
is an explosion proof, two switch 
temperature control. Each switch 
iperates an independent circuit and 


may beset for different temperatures 


Other Burling Features 


Ranke from 100) 6F te 1800 F 
Cl rie or Poeunatu 
* One, two, or three Micro Switches 
* Dilferential Expansion of Solids 


No liquids—no gases 


For control safety alarms 


Send for Catalog G18 


ha Instrument Company B F . 
) 

+ Seieedainies urlin 
South Orange, New Jersey Controls 














GLIDDOL 
by Glidden 


THE PROVED SOYBEAN ADDITIVE 


From the first shipment, Gliddol 
has been produced under rigid 
laboratory control to prescription 
standards. Here is the proved soy 


bean additive best for lube oil, 


fuel oil, grease and gasoline 


tl) Oouct > 
The Pacemaker in Soya Research is your 


most reliable source for Soya Products 


The Glidden Company 
SOYA PRODUCTS DIVISION 
1825 N. Leremie Avenve + Chicage 39 IMinors 


(To obtain more data on advertised products see page G44) 
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technical daté including inf mati A-70% giving data on 


Comprehensive Valve Catalog 


( 18511 Euceli Ave of 506 pages, including a 24 
plastie yp neoprene jackets and Cleveland 12, Ohio page Vaive selector guide, and over 
the pol ¥Vinyl chloride type ja ket Circle No. 28 on Re ply Card 100 pages ol 
U. S. Rubber Co.. Electrical Wire and complete line of steel iron, and 
Cable Dept 1230 Ave. of the Amer Storage Tanks NZ valves lubricating devices 
icas, New York 20. N. Y¥ in 12-page illustrated brochure jler mountings, cocks, and other 
Circle No, 27 on Reply Card reviewing con. truction details and op- roducts; thumb index groups valves 
eration of company’s new line of ccording to pressure classifications 
Pressure Transmitters evaporation-saving tanks. Graver ‘opies are being distributed personal- 
for use with the manutac Tank & Miy Co In« 1809 Tod Ave \ Dy company repres¢ ntatives, and 
may be reserved by writing The 
Lunkenheimer Co., P. O 30x 360 
Annex Sta., Cincinnati 14, Ohio 


on butyl in ation, heat and mo yperation schemati 


ture-resistant insulation thermo Swartwout 


reference data; covers 


turer's “Autronic” controlling and re East Chicago, Ind 
ording system in 4-page Bulletin Circle No. 29 on Reply Card 





Fuels Research 


by the Battelle Memorial In 
titute; a review of the foundation's 
contributions to steam, internal com 
bustion and other types of energiz 
ing systems; in 24-page booklet. Bat 
telle Memorial Institute 505 King 
Ave Columbus 1, Ohio 


Circle No. 80 on Re ply Card 


Centrifugal Pump 

of the end suction type with 
capacities up to 1000 gpm and heads 
up to 400° ft detaiied in 4-pa 
Bulletin WQ-214. Warren Steam P 
Co., Inc., Warren, Ma 


Circle No. 81 on Re pl iCard 


Cleaning time cut from days BLACKMER 


to hours at Western refinery 


Oakite Steam-Detergent Gun perl ey vilgg-~aptleenne senschg aperadey PUMPS eee 


resentative. His experience is yours to 


makes short work of draw on. He'll study your cleaning prob LOW 
lem, suggest and demonstrate the best MAINTENANCE 
cleaning before repainting material and method. He'll keep check COST 


ing back to see that you get top quality 
cleaning at low cost. Call him today! 





The cleaning problem tacing this Cali 
fornia refinery was simple enough: re 
moving dirt, grease, muck from tanks, 


FREE HANDBOOK— 
pumps, and other equipment. But it meant 


tedious scraping, wire-brushing, wiping full of facts on potroleas men 

by a sizable crew, and a lot of areas where Drum reconditioning ch ld | 

manual cleaning couldn't reach. Did the ‘ 

Descaling : to 
Cleaning tanks simplify 

He did —as a result of his wide retinery 

experience. He suggested the Oakite 384 Salvage cleaning 

Steam Gun. He helped the crew get Paint stripping : Te. SELF -ADJUSTING-FOR-WEAR 

preselection ee a i nae Cleaning tank car VANES ARE REPLACEABLE 

plant superintendent state: ne man interiors LIKE BLADES IN A RAZOR... 


did about two weeks’ work coday 
4. 
, \ Write For 


; > ceca > Bulletin 307 
£ 


Oakite Man have a better answer’ 


Proving that —in industrial cleaning it Write Oakite Products, Inc., 
' , 1Y¥ 
always pays to consult Oakite SOD Rector St.. New York 6, N. ¥ 


yonvite? INDUSTRIAL Cltay 


OAKITE petroleum service division 


Technical Par, “Matas * metTnoos * Peete ves in Principal Cities of U.S. and Cenoda BLACKMER PUMP COMPANY 
GRAND RAPIDS, MICHIGAN 
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Pilot Plant Gas Analyzer 


of the infrared 
natic, for up to six com 
Model 14, providing the lity 
i lab ale unit with the mntinuity 
feature of the plant-scale unit, is de 
scribed in an article in Jnstrument 
News, Spring, 1953, Vol. 4, No. 3 
Perkin-Elmer Corp., Norwalk, Conn 

Circle No. 32 on Reply Card 


Pressurized Manometer 


measuring absolute pressure 


rage pressure or! 


lifferential pressure 
ip to 600 in. of mercury or wate! 
yperating principle explained in 14 
page Bulletin 28; includes flow dia- 
gram of an installed unit Copies on 
letterhead request to Meriam Instru 
nent Co., Cleveland 2, Ohio 


lon Exchange 


vith zeolite water 
Bulletin We-108 
distinction between 


softening 

explains 
sodium cycle and 
hydrogen cycle of Zeolite 


12-page 


softening, 
showing differences in results of two 
processes, plus description of design 
ind operation of necessary equipment 
Graver Water Conditioning Co., 216 
W. 14th St.. New York 11, N. Y 


Circle No. 33 on Reply Card 


X-Ray Photometer 


for measuring tetra-ethyl lead 
in gasoline, sulfur in crude and re- 
chlorine in plastic ma- 
terials and metal content in reagent 
solutions containing metallic ions; de- 
tailed in 8-page brochure, GEC-412B 
General Electric Co 
N.Y 


fined oils, 


Schenectady 
Circle No. 34 on Re plu Card 
Tank Linings 
are the subject of a 12-pape 


folder deseribing 
natural and 


several 
synthetic 
acid brick sheathings 


types of 
rubber and 
with a table 
of membranes to a large 
number of chemicals. Nukem Prod 
Buffalo 20, N. Y 


Circle No. 35 on Reply Card 


oft re stivity 


cts Corp 


Testing Equipment 
Catalog 53 i) pages giving 
pecifications, prices and illustrations 
m Fisher Tag and other petroleum 
testing equipment indexed. Fisher 
Scientific Co., 711 Forbes St Pitt 
burgh, Pa 
Circle No. 36 on Reply Card 


Circuit Breaker 


and engineering 
contained in 
Which details three basi 
ircuit breakers now in oper 
ation. and their relative values, with 


Vanual 101 
types yf ¢ 
particular stress on branch circuit 

Heinemann Electric C 
Trenton 2, N. J 


‘Circle No. 37 on Reply Card 


protection 


Plum St 


PETROLEUM PROCESSING, June, 1953 


Did You Miss These? 


The foll 
PT April have Ousted considerable 


readey 


ewed originally 
interest ey are repeated 
those who 
might have missed hem the first 
firmer For detauds or literature WANE 
the regular Re ply Card im this issue 


briefly as a ser to 


Mass Flowmeter Intergrates 
Volume Rate and Fluid Density 


reporting results in tern 


GAVCO electronk 
turns a bladed rotor 
a magnet field 
cked up in an elec 
signals 
flow \ 


ent through a 


varying 
parate 
lensity 
Where the sipnal is in 
th the volumetric results 
perate eontinuously and 

$ Variations in density to 1 
ssure drop through the unit 
than 1 psi. at 20,000 pph. De 


1 originally for use in aircraft 








NATURAL 
GASOLINE 
PLANTS 


FLINT STEEL 
. TULSA, OKLAHOMA 


Oil Refinery Equipment 
Structural Steel 

Steel Plate Fabrication 
Chemical Processing 
Equipment 


CORPORATION 
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the Ga mete expected to f suspended solids or corrosives. Unit 
application in processing an i 


laboratory. Gavco Corp., 540 East ombinations. Top suction and both 
80th St., New York 21, N. Y discharge valves are spring-loaded 


Circle No. 88 on Reply Card with stainlk teel. Valves are stain- 


an be used in single, dual, or multip!l 


1 1 


teel, machined of solid bar stock 
, 


New Proportioning Pump Built pene gt geeadren toa esnagegs 2: - 
For Easy Removal of Parts rage ee ee oe ee 


abl Conventional screw and rocker 
ithout breaking pipe connec arm micrometer adjustments of stroke 
tions. The packing gland in this con length can be had, also manual, pneu- 
trolled capacity pump is open at both matic, hydraulic, or electrical control 
ends, The grease lantern ring is readily of stroke length during operation 
changed to a waterseal for handling Minimum capacity of smallest unit 








Yes, dehydration of vapor and liquid feed 
stocks in petrochemical processing is best 
accomplished with superior drying efficiency 
by use of FLORITE DESICCANT. 


Most economical of the granular drying 


agents, Florite has a longer service life, gives 


a low dew point depression, and aggressively 


resists “poisoning effects’’ which perma- 
nently destroy adsorption qualities. 
Let us prove that Florite is best suited for 


your desiccant requirements, too. Your 


inquiry will bring prompt response. 


FLORIDIN COMPANY Gee 


Dept. Y 220 Liberty Street Warren, Pa. 


(To obtain more data on advertised products see page 944) 


is 5 cc./hr.; max. capacity is 128 gph 
Pressure range is to 20,000 psi. Im 
mediate delivery. Philadelphia Pumy 
and Machinery Co., Wynnewood 
Penna 


Circle No. 39 on Reply Card 


Armour Research for Industry 

is described in the new 1952 
annual report for the Foundation 
about 60 pages, covering all phases 
of the program, including petroleum 
plastics, refractories, instrumentation 
corrosion, chemical engineering, com- 
puters, and many other fields. Armour 
tesearch Foundation, Technology 
Center, Chicago 16, Til 

Circle No. 40 on Reply Card 


Ultrasonic Energy 


its uses, special equipment 
and technica] details, covered in the 
booklets Piezotronics, Brochure CD 
230001, and Piezotronic Technical 
Data, Technical Bulletin CD43001 
Brush Electronics Co., 3405 Perkins 
Ave., Cleveland 14, Ohio. 

Circle No. 41 on Reply Card 





For Your Convenience 


Business reply cards are in- 
cluded in each issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information 
on any items’ reviewed in 
“What's New!” You'll find them 
facing the first page of this 
section Just circle the num- 
bers corresponding to the num- 
bers at the end of each item 
in which you are interested. 
Then fill in the bottom of the 
card and drop it in the mail 
No postage required 














Information Offered in 
The Advertisements 


Do you need detailed infor- 
mation on a specific subject? 
Check through this easy-to-use 
index of literature and data 
offered in this issue’s adver- 
tisements: 
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EDITORIALS 


It Is Still the Job of Congress 
To Clarify FPC'’s Authority 


"THE two-to-one decision of the U, S. Court of 

Appeals that the Federal Power Commission 
should have declared Phillips Petroleum Co. a “na- 
tural gas company” because it sold natural gas to 
Michigan-Wisconsin Pipe Line Co. is more proof 
of the erying need for legislation to settle the point 
of what is FPC’s jurisdiction in “producing and 
gathering” of natural gas. 

“Phillips,” said the appellate court, “is a natural 
gas company and the commission should fix 
the rates at which these sales (to pipeline compa- 
nies) are made.” Its sales “are not within either 
the statutory phrase ‘the production or gathering 


of natural gas’ or the Supreme Court's paraphrase 


‘made during the course of producing and gather- 
ing.’ ”’ 

The words of dissenting Judge Clark hit the nail 
on the head as he said in part: “The Commission has 
claimed authority in so many cases in which it did 
not have a shadow of a claim, that it ought to be en- 
couraged in its latest effort to stick strictly within 
its jurisdiction.” 

At least one member of FPC is willing to stay 
within the obvious intent of Congress in passing and 
amending the Natural Gas Act. Recently Nelson 
Lee Smith told,a group of oil and electrical men 
that FPC should not attempt to regulate arms- 
length sales of natural gas to pipe lines and there is 
no valid reason why a pipe line company’s own na- 
tural gas should be priced any differently for rate- 
making than any other producer's gas. Apparently 
Mr. Smith's views are not shared by the courts. 

Neither the oil and gas industry nor Congress 
should wait for a final decision in the Phillips case by 
the Supreme Court, to which the Appeals Court deci- 
sion probably will be carried. 

To argue that spell-out legislation will be moot 
in event of a Supreme Court reversal wastes time, 
for one thing. More-over, legislation precisely de- 
fining FPC's jurisdiction in readily understandable 
language will settle the matter regardless of the 
Supreme Court's ruling. This legislation will be 
called for, anyway, in event the Appeals Court 
ruling is upheld 

Meanwhile, if the Supreme Court ruling is delayed 
it will be just that much longer before the valves 
are opened to natural gas now being withheld from 
interstate markets by producers who do not want to 
be classed as a “natural gas company.” Until then 
government control of the industry remains a very 
real probability D.P.T 


What Is Research? 


| ESPITE the vital part it plays in the petroleum 
processing industries, “research” is a frequently 


misunderstood activity. Here's a description of it, by 
Charles Kettering, which we think particularly ap 
propriate: “ ‘Research’ is a high-hat word that scares 


ou 


a lot of people. It needn't. It is rather simple. Es- 
sentially, it is nothing but a state of mind—a friend- 
ly, welcoming attitude toward change. Going out 
to look for a change instead of waiting for it to 
come. Research, for practical men, is an effort to 
do things better and not to be caught asleep at th 
switch. The research state of mind can apply to 
anything: personal affairs or any kind of business, 
big or little. It is the problem solving mind as con 
trasted with the let-well-enough-alone mind. It is 
the composer mind instead of the fiddler mind, It is 
the ‘tomorrow’ mind instead of the ‘yesterday’ mind.” 


Put the New Tables to Work 


‘| = new Petroleum Measurement Tables, the 
result of eight years of technical collaboration 
by American and British scientists, place in the hands 
of oil companies an improved tool for use in calculat 
ing volumes, which is required in handling crud: 
petroleum and its products. 

The new tables expand and improve Circular 410 
of the National Bureau of Standards, which since 
1936 has been the standard reference for the neces- 
sary gravity and temperature conversion factors. 
Through announcing the withdrawal on July 1 of its 
Circular 410, the Bureau gives official recognition 
to the new tables and makes it encumbent on all 
oil companies to put them into practice. 

General adoption of the new tables will avoid the 
confusion arising from the use of two sets of data. 
The project of revising the data included checking the 
‘arly work of the Bureau of Standards on which 
Circular 410 was based. The accuracy of the Bureau's 
work was confirmed, so the commonly used portions 
of both the new and old tables are sufficiently iden- 
tical for practical purposes that bookkeeping changes 
will not be involved in making the switch. 

The presently available American edition contains 
25 conversion tables, included in a volume of 525 
pages, and it naturally will cost the oil companies 
more than Circular 410. It is understood that ASTM, 
which is publishing the American edition, plans to 
make the most commonly used tables available at 
much lower cost. In view of the wide use to which 
Circular 410 has been applied, from field storag: 
tank gauging to checking tank car receipts of gaso- 
line and other products at bulk terminals, numerous 
copies of some of the new tables will be required, 
and they should be made available at the lowest cost 
possible 

While not of great moment to most U. S. oil com 
panies, it is important to the world-wide petroleum 
industry that the joint work of the American and 
British scientists has also resulted in interrelating 
the three systems of petroleum measurement in use 
the American, British and metric systems. Thus 
weight and volume conversions are facilitated wher 
more than one system of measurement is involved 
For oil companies in this country, this will expedite 
export transactions and avoid the confusion which 
has resulted where different factors of conversion 
were used. 

The preparation of the revised measurement tables 
is the outcome of a high degree of technical col- 
laboration on both sides of the Atlantic, which th 
oil companies should recognize by putting the new 
data into service promptly. V.B.G 
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See GENERAL CHEMICAL 
for Anhydrous and Aqueous Hydrofluoric Acid 


Most Versatile of all fluorine derivatives, Hydrofluoric Acid has Uses of 
ever-growing utility in industry. Demand for it ranges from the Anhydrous Hydrofluoric Acid 
long-established uses of the aqueous form, to increasingly im- 
portant process applications of the anhydrous acid as a catalyst 
and fluorinating agent. 


As a catalyst in alkylation, isomeriza- 
tion, condensation, dehydration and 
polymerization reactions 


As a fluorinating agent in organic and 
inorganic reaction 


To supply expanding needs, General Chemical has brought a 
large new “HF” plant into production at its Delaware Works 
near Philadelphia . . . adding once again to its already extensive 
Hydrofluoric Acid facilities 


In production of fluorine 


As a solvent for desulfurization 


If you use “HF” in either form... or in any grade 
from commercial to reagent . . . you will find General 
Chemical is geared to serve you well from this new 
plant or from other locations across the country. For 
further information, just phone or write your nearest 


General Chemical office. llied 
hemical 


BASIC CHEMICALS FOR AMERICAN INDUSTRY 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y 
Offices in Industrial Centers from Coast to Coast 


Uses of 


Aqueous Hydrofluoric Acid 


For polishing, etching, frosting glass. 
For pickling certain metals 

In electroplating 

For cleaning stone, brick 

In breweries to control fermentation 
For dissolving ore ore Notation 

In laundry sour 


For cleaning iron and steel castings, 





@ Fabricating unusual designs to Engineering Contractor 
specifications is commonplace in our plants. Pictured here 
are five products which may well have gone through simul- 
taneously. Beginning top left, they are: An aluminum pressure 
vessel, requiring welding by the “inert Gas Process” .. . 
Installation of bubble trays in a section of an 8’ diameter 
tower, eliminating extra field cost . . . A set of Buell cyclones, 
made entirely of stainless steel, for installation in a large 
regenerator .. . A portion of a saturator for a steel mill. . . 
and, inside view of a reactor fabricated of alloy, the interior 
of which required such a high polish that all seams were 
ground and polished to a No. 4 finish. 


STEEL PLATE 
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